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PREFACE 


Our age is astir with educational activity and intellectual 
aspiration. By the acquisition of knowledge man’s wants 
are satisfied, his pleasures enhanced, and his power in- 
creased. Science is the servant of society. Our know- 
ledge of nature is the measure of our dominion over 
things ; or, as Bacon has expressed it, “ Human know- 
ledge and human power coincide.” Power is ability to 
do ; but ability implies knowledge, and knowledge pre- 
supposes study. The reign of man in the earth, and 
over the products and creatures of the earth, depends 
therefore on his intellectual superiority. 

Education is the science and art of opening the mind 
to the reception of knowledge, stimulating it to exercise 
its faculties, and training it to reach forward to new 
efiorts after fresh acquirements by persevering skiU and 
with practised industry. The mind is rather an instru- 
ment for investigation than a storehouse of accepted 
results. These are too often a mere burden on the 
memory, seldom the assimilated gains of an active in- 
tellect, nourishing itself with attained truth. 

Technical training will impart dexterity in those 
manipulations of art, manufacture, or calculation which 
require frequency of repetition and demand sameness of 
process j but for the higher purposes and pursuits of 
human life the giving of a true insight into the nature 
of the operations employed, the means by which the 
processes are wrought out, and the reasons on which 
results depend, is in the long run a far more valuable and 
effective mode of culture. All experiences, whether of 
science or of trade, mould themselves into laws which 
rule over every operation they involve. He who best 
understands all that is known and know able regarding 
study or process is most master of all that can be accom- 
plished in the branch of effort which engages him. The 
capacity to comprehend the whys and wherefores of our | 
experiences and their results is improved by assiduous 
mental culture. 

Education induces men to take pains to understand. 
It habituates to thoughtfulness and investigation. It adds 
a pleasant seeing to the eye. The causes and reasons of 
things and their phenomena are seen through what meets 
the view. This is the education that communicates 
power. The knowledge it gives is not mere acquisition, 
but development. It is a liberal instead of a restricted 
education. It is self -augmenting. It does not rest in 
what is learned, but aims at earning all that can be gained 


by industry and effort. Such education is never finished 
It is ever-aspiring, and only now attains that it may 
hereafter by more earnest endeavour make new suc- 
cesses its own. The education of the school closes, but 
the culture of fche human mind is ever renewed and 
ceaseless. 

To men who possess this aspiring frame of mind 
progress is always pleasant, and those who feel such 
promptings eagerly seek aid and means. Everything 
that promises help is to them a delight, and hope is 
constantly exciting them to fresh achievements. They 
are not satisfied with the mere bread-winning knowledge 
required to fit them for gaining a livelihood— -though 
they never neglect or despise that. They recognize 
themselves as beings to whom intelligence has been 
given that they may learn and rejoice in what they know. 
They see ail nature as a book which may be read by the 
wise, and a treasure-store which may be used by the 
daring. They look on the past as the long lesson of 
experience written that they may be the better for it; 
on society as a living teacher of many secrets ; on labour 
not merely as the taskw'ork of life’s day, but as the exer- 
cise of their skill; on ai*t as the repository of serene 
enjoyments, literature as the highest intellectual com- 
panionship, and science as the record of man’s discoveries 
in the exploration of nature. 

Books are the keys to knowledge. They are the ‘‘ In- 
terpreter’s House ” for humanity. To him who reads, 
all the ways of wisdom are free and open ; therein he may 
journey as he will He is a freeholder of earth and sky, 
and may gather knowledge wherever he chooses. Science 
and art, history and politics, invention and industry, air 
and ocean, bird, fish, and beast, are his servants. He, 
has acquired power— the power of cultured mind. Things,, 
cease to govern him;, he governs things. He who has 
acquired knowledge possesses the sceptre over earth, to 
cultivate and modify it; over the sea, to rule and to 
traverse it; over the sky, to make it tell him of times 
and seasons, and indicate storm and calm; over air, to 
secure its services ; over living creatures to enforce sub- 
mission and docility ; over animals and plants, to alter, 
change, employ, and enjoy them. Intellect is the sovereign 
of the universe. 

Books are the common wealth of the world. They 
make their writers ubiquitous; they introduce to ua in 
their best estate the men who know what we want to 
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aBderstand, They are minds enfranchised from the 
trammels of time and space, who visit us in palpable 
embodiment, and tell us what our souls most long to 
know. Homer has, as Plato remarks, well stated the 
advantage of inquiry and communication: — 

Through mutual intercourse aud mutual aid, 

Great deeds are done and great discoveries made ; 

The wise new wisdom on the wise bestow, 

Whilst the lone thinker’s thoughts come slight and slow.” 

Books are intellectual companions and teachers, and 
whosoever uses them rightly is a good student. To 
know the proper use of books is one of the most neces- 
sary acquisitions we can make. To read is an accom- 
plishment of high value ; to read intelligently and recep- 
tively is peculiarly advantageous ; to read sympathetically, 
assimilatingly, is a great benefit and a lasting joy. Read- 
ing should be choice in quality — only the best books 
being selected ; it ought to be regulated in quantity, so 
that the books used may be fully and deliberately mas- 
tered ; and it should be judicious in its mode — ^that is, 
with attention, consideration, and all the faculties of 
thought and memory active. The intensity with which 
our minds are concentrated on what we read is, in 
general, the measure of the good we get from reading 
as a study. The proper aim of studious reading is to 
inform the intellect, and increase our knowledge of facts 
and the laws which regulate them. It supplies the 
materials out of which the intellect is to elaborate know- 
ledge and wisdom. Profitable reading is that sort which 
compels us to think while reading, and impels us to 
reflective continuance of thinking afterwards. It sup- ' 
plies us with information on which we may think, and 
with such impressive and suggestive statements of it as 
interest and captivate. Thus reading becomes one of 
the best agencies in self-culture. It stirs the intellect 
and spui's the will ; it furnishes the memory and stores 
the imagination ; it provides the material for thought, and 
places before our minds the ideas which have been excited 
by it in the minds of others. 

Of the books we read for instruction, not only the kind 
and quality of the matter and the range and value of the 
subjects, but their vital interest and inteUectual attract- 
iveness, are important. They should contain correctly 


stated and well assorted facts ; ■ a store of varied and 
trustworthy information ; and not merely from the nature 
of their subjects, but the method of their treatment and 
the excellence of their matter, they should have power to 
inspire enthusiasm and satisfy curiosity. 

Books are numerous, and one may be surrounded with 
libraries of them without being wise — if they are not 
well chosen. It is not the man of many books who is 
wisest. It is he who uses what he has the best— pro- 
vided his choice has been wisely guided at the first. 
“Beware of the man of one book,” who knows it 
thoroughly because he has read it often and thought- 
fully. He is well informed so far as it goes. He is not 
overmastered by his book, but has mastered it. It is 
incorporate with himself, and is not knowledge only, 
but wisdom. 

To those to whom the possession or perusal of few books 
is possible, we proffer in this work a condensed library of 
carefully selected and widely varied matter. It is in- 
tended to be a supplement to general school teaching, 
designed to satisfy the desire for knowledge which educa- 
tion has awakened Mke an appetite, and to communicate 
as large a portion of information as the necessities of our 
times make absolutely essential to occupying the position 
of well-informed persons in ordinary social life. It does 
not consist of hasty compilations, but of carefully pre- 
pared treatises, which can always be kept ready at hand to 
be made use of when required, either for regular study 
or casual consultation. It contains knowledge suitable 
for aH readers seeking profitable and interesting occupa- 
tion for their leisure, and students desirous of engaging 
in sedulous seif -culture — useful to the latter for its large 
aggregate of choice matter stored, preserved, and readily 
available in it; and acceptable to the former for its abund- 
ant variety, populai*ity of treatment, and clear conciseness 
of statement. It will be found to supply within moderate 
limits, and at small cost, a veiy extensive cyclopaedia of 
self-culture ; and it is hoped will prove a pure source of 
intellectual enjoyment, a sure means of advancing personal 
hap])iness, and a successful endeavour to secure for its 
readers not only improvement of mind, but the means 
of qualifying them for the attainment of success in the 
pursuits and professions of life. 
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ENGLISH mTERATirRE.—CHAPTEB I 

INTEODirOTION. 

■Ijitbeature is thought made visible. In words exquisitely 
'vrought it irsimortalizes wisdom. The written outlives and 
outshines the spoken word. Speech, which is the interpreter 
of the inner life, sparkles, delights, and fades. Literature 
preserves and re-embodies it ; and the music of wisdom is 
enshrined in its written characters. Books are the treasuries 
of mind. Genius, love, and intelligence store up their best 
and choicest gains for us in them. ^‘A good book,” as Milton 
says, is the precious life-blood of a master-spirit, embalmed 
and treasured up to a life beyond life.” Literature provides 
for us information on every subject, and offers help in each 
department of life. It packs up in the happiest form, and in 
the most attractive manner, the finest treasures of the spirit. 
Thought after thought is photographed upon the pages of 
books, and all ages are thus illuminated for us. Instruction 
and pleasure are combined for the delight of the heart and 
the brightening of the mind. Genius glows through the 
fully furnished libraries of all times and lands, and glorifies 
the reader’s intellect by the interfusion of man’s best thoughts 
with his daily cares. The light of the soul through literature 
gives its gladness to grave and gay. Science and song, per- 
son and passion, nature and man, fact and fiction, experience 
and expectation, earth and eternity, are all wedded into one- 
ness In the indissoluble relationships of literature. By it 
companionship in thought and communion of heart are made 
possible, though ages intervene or oceans divide. While it 
animates, exalts, cheers, clears, and cultures the spirit of the 
thinker, it guides, informs, Messes, invigorates, and gladdens 
the soul of the reader. This inheritance of wisdom — the 
divinest riches in the possession of man — communicated to us 
in books, is one of our gravest responsibilities and choicest 
blessings. It has rejoiced the past to bequeath to us the 
finest, rarest, and most precious of the possibilities they pos- 
sessed in the productions they have left us. “ The sord of 
literature,” as Henry Morley puts it, “ is the soul of man at 
work ; ” and in its results it presents to us the concentrated 
essence of a nation’s most vital and influential minds. 
Therein there is garnered the ripest and most valued of the 
fruits of the tree of human life. Smiles greet us, passions 
thriii us, tears glisten for us, experience crystallizes into 
lucidity, and wisdom condenses its lambency for us in the 
elaborated thought which we call literature. For not all that 
is (or may be) written is literature, though it is expressed in 
letters. Time, taste, criticism, interest, and necessity sift all 


registered thought and every literary product, and “ decay > 
effacing fingers” pass over much recorded incident in life 
and letters, and make themselves felt. The day-book, 
the ledger, the minute-book, and the order-book may, 
when put into the crucible of genius, yield the gold dust 
of truth, and the contents of their leaves may be trans> 
formed by might of mind into “ The Wealth of Nations 
“ as the leaves of the mulberry tree are converted into satin.” 
Literature, while it never neglects the raw material on 
which the spirit of man may work, regards as its special 
stock the finished product and result of mental activity. 
Industry, judgment, and invention ; memory, imagination, 
and reason ; experience, event, and hope ; act, custom, and 
accident, may all be embraced in letters ; but, as a general 
rule, literature relishes what it lays up in its archives all 
the better in proportion to the sldU employed in the co!lee> 
tion, arrangement, and attractiveness of the matter brought 
into its storehouses; and welcomes most gladly, as well as 
speaks most fondly of, those works in wMch/^ sense perfects 
grace, and grace enlivens sense.” 

Every literature has its special character and peculiarities. 
Each is racy of the soil, full of the Hstory, and marked by 
the circumstances of the nation among whom it has its birth. 
English literature is notably the literature of individuality 
and independence, It is the whole national culture and 
personal thought of the people fashioned into visibility, and 
aglow with the very vigour of freedom. It is genial, many- 
sided, and widely sympathetic ; it embodies and cjontains 
wisdom concerning the loftiest truths, as well as knowledge, 
shrewd and solid, for the everyday purposes of life. Its hold 
on reality is firm and fast, and its capacity for expressing the 
highest ideality is great and true ; it is irrepressibly temporal 
yet irresistibly spiritual, and so is a mirror of all being. It is 
a finely interwoven tissue of fact, feeling, and thought. It 
embalms experience and enfranchises fancy. It is not an 
ab>stract thing, but the abstract of man thinking — the inner 
man represented to the outward view — man self-revealed. 
It is, on the whole, honest, earnest, grave, and brave ; but it 
is also humorous and cheerful. It shows that those who 
formed it could not only inquire, analyze, define, but dine, 
desire, and do. It is hmnan and humane, yet national— 
a picture of the mind of man, with all his individual peculi- 
arities of genius, as influenced by history and circumstance. 
The human life of men breathed out in words — the best 
utterances of the best minds of a nation whose deeds are 
recorded in history, whose industries and interests have 
developed through combined activity, and whose heart and 



ENGLISH LITEBATURB. 


fancy have been stirred by similar patriotic enthusiasms — is 
ciational literature. _ . 

The speech of a people is influenced by their ^story. Migra- 
tions and fiisioas of races result in changes in forms of Jife 
and of language. Plverse eflorts are made at intercommunica- 
tion, and gradually there arises a common usable ^mediuiu for 
the interchange of tlioiiglit. The older folic- talk still circulates 
round the hearth and on the farm or in the heldj but, in the 
.market, in social intercourse, or in civic meeting, the ^lan- 
guage ol neighbours, co- traders, and kindred, shapes itself 
fnto intelligibility and pleasantness. Such a fusion of races, 
and such an interfusion of languages, is inevitable Tvhere 
there are great historic movements, invasions, conflicts, new 
groupings and regroupings of nien. In Britain speecn is 
111! Of historic lore; its words bea.r the stamp of jncident and 
change; and the books composed in the English language 
wear the impress of nationality and independence. 

The first beginnings, of a literature are not easily traced 
and determined. The wit of man must always have worked 
outward through speech to affect his fellow. Education 
must in early times have aimed at power of speech, bread- 
wiiining, and fighting. The instructors of the primitive dwellers 
in Britain, when history dawns upon our island-home, were 
Druids. But they forbade the committal to writing of the 
tasks they taught; they therefore hold no place as a literary 
guild. Ireland was probably first peopled by Celts from 
Spain. These rapidly spread to the Western Islands and 
the Scottish Highlands, and to Wales. But another stream 
of iinniigrants from mid- Caul had entered South-eastern 
Britain; and they likewise strove to possess the land. 
Bread-winning then depended on power to fight. When 
fight was impossible, speech became the agent of peace, 
treaty, and compact. Admixture of race and dialect fol- 
lowed ; and, by constant increase of entrants from the con- 
tinental coasts, new urgency arose for the possessors to 
maintain their right and sustain their claims to dwell in 
tliis land of their adoption. Druid and bard sang. Celt and 
Gael and continental colonist contrived to fuse themselves 
into tribes. Thus, when Caesar came and conquered, they 
had polity and speech among them, life customs, and social 
usages, communities, and laws. In the fius and reflux of 
events these people had acquired common interests, pursuits, 
and aims. Cmsar^s invasion and the Roman dominion 
welded them, by oppression, into hardier resisting masses. 
Their speech, as an ineradicable possession, became more 
fligMy prized ; and the songs which were sung in it, in secrecy, 
gained an added sweetness to the heart, because they were 
peculiar to themselves. Though therefore, with quick wit, 
they learned the Roman language, they gave rein to their 
imagination in their native tongue, and poetry poured itself 
forth profu.sely. The outlawed speech was nourished in 
moorland luit and woodland shed. Latin was the speech of 
outward life. The heart and hearth had a language of their 
own. It was traditional, not written ; hence its easy, short, 
alliterative lines, its intertextured vocal concords— those aids 
to memory and charms to mind. 

English literature is, as Lord Macaulay said, “the most 
splendid and the most durable of the glories of England.” 
The people of Britain have thought and wrought and written 
more continuously, and to greater purpose, than any of the 
historic races of the earth. Among the nations of civilized 
antiquity, the literature of Greece is ever-duringly grand ; but 
though it matured early, and ripened into exquisite delicious- 
ness, it quickly faded at the rise of Roman power. Latin 
was rude in its early .stages, and in its later borrowed and 
imitative; only in the Augu.stan age was it reflective 6f 
lioman masterfulnes.s and magnificence — ^great, elaborate, 
and native. Hebrew holds a unique place for vitality, 
vigour, and universality of influence among the literatures of 
the globe ; yet we have it only in fragments, and in the fll- 
tration of its spirit into the minds of all subsequent peoples on 
the earth. A great interval elapsed between the shaping of 
the German speech and its real and effective productiveness 
as literature, though now it is widespread, copious, and 
mamfold. In Italy and in Spain, after a brief period of 
profuse Eomanic outgrowth, the sap suddenly dried up, and 
only in recent times have these lands brightened the human 


mind with evidences of revival, rejuvenescence, and value. 
France, with most brilliant' versatility and almost too florid a 
luxuriance, has given a graceful and plenteous harvest of 
thought-fruits to the nations. But in its biillion-ma.sses. 
if not in the delicate, quaint, and deft coinages and jewelrj 
into which it has been carved, chased, or cast, Britain oiiP 
vies all literatures in worth and excellence, continuity and 
variety. It is a happy quality of literature that it can 
become — because it is composed in the coiinnon speech of the 
people — the common intellectual freehold of the entire 'com- 
munity of those who know the English language, a language 
now more widely diffused tliroiighoiit all the habitable 
regions of the earth than any tongue having Interest for man. 

ANGLO-SAXON ENGLISH. 

Ho modern language ensliriiies a literature so ancient as 
Sngland^s. In the tongue now spoken all over “Greater Britain ” 
the rude forefathers of the British race uttered tlieir thoiiglits 
and expressed their wants nearly fourteen centuries ago. 
During its growth it has assimilated much, but the life which 
appropriated the nourishment brought within its reach was 
English. Celts and Teutons, under stress of circumstance, 

' migrated to our land, and spread inland and upland over the 
country. From the lower course of the Elbe they brought 
healthy bodies, active minds, enterprising spirits, and they 
did not leave their gleemen behind them. These ministrants 
of joy brought the charm of song with them, and long before 
England was consolidated into a nation English speech had 
an embodied literature. At first we had a living library of 
bards, who read forth from the archives of their minds and 
memories the quick and potent outcome of their spirits. And 
for a long time, when hearts were stirred and interests roused, 
the minstrel outpoured into the ear and soul the emotioned 
thought which throbbed in him and thrilled through them. 
Much of this was improvised and “ perished in the using.” 
Their songs had lyiic fire, dramatic life, resonant effectiveness, 
but they passed away from recollection with the mind through 
which they were wafted. It was soon found that a great 
deal of this alliterative verse was too good ' to be lost. "■ 
Some of it was wiitten down, and tale and tradition were 
thus transformed into literature. 

The memory of the minstrel was the library of the laity. 
The traditions of the tribes, the fierce feuds of families, the 
victories of vikings, the successes of septs, the valour of the 
brave, the passions of lovers, and the reven,ges of foes, became 
the topics of the ballad-monger’s songs. They were composed 
with a view to recitation and musical repetition, and there- 
fore they made much use of “ apt alliteration’s artful aid.” 
The ear, not the eye, noted the assonances. These were ar- 
ranged in regular recurrence thus : two of the chief words 
used in the first line of a couplet must begin with the same 
letter-sound, and that same letter-sound must form the initlaJ 
of the first word in the second line on which the .stress of the 
voice is planned to fall. Two rising and two falling inflections 
of the voice are essential to the formation of a perfect verse. 
The following quatrain from “Piers Plougliman” wiE illus- 
trate this peculiarity : — 

“ There pretoed a pardoner 

As he a priest were ; 

Brought forth many a 5nll 

With many Mshop’s seals.” 

These euphonic catches for the ear formed also cues for the 
memory, and while they displayed the composer’s deftness, 
they supplied links of suggestion to the minstrel’s memory. 
These giaphic groupings of accentuated sounds gave grasp to 
the gleeman of the swing of the song. Finely articulated 
and artfully constructed as these alliterative poems were, they 
do not form literature. They were rather poetic oratory, 
storied songs enriched with rhetoric. When writing came 
into use, and reading reduced the need for recitation, literary 
forms of a freer sort became possible, and prose, for ordinary 
purposes, supplanted poetry. Choice artistry in words was 
not on that account neglected. The moulds of oral rhytlim 
became the models of written verse, and the musical harmony 
of ^ction, in which poetry delighted, was wrought into more 
deliberate measures when writing placed before the eye the 
elements of pleasure to the ear. Composition grew less abrupt,. 
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elliptical, and repetitiye. Figures of speech were more 
accurately drawn, and the meaning was not so much mantled 
with the mists of metaphor as it had been when thought was 
orally expressed. ; 

Poetry is the earliest form which literature takes. It is 
the making of thought articulate. The artistic employment 
of words commends itself to the brighter and better minds, 
and hence it is regarded as one of the prime delights of life. 
On the mighty roll of books ” which are the literature of 
England, the first place by right of originality and influence 
is due to The Metrical Paraphrase of the Scriptures,” by 
Qmdmon (Km/dmo7i), a lay-brother monk of Whitby, under 
the Abbess Hilda, about 680 A.©., who — according to Bede — 
was called by a liea?eniy, though visionary, voice “to sing;” 
and under this impulse set, to the old music of the gleeman, ■ 
the story of the Bible, in homely words for homely hearts to 
con. “ He sang of earth’s creation and the origin of the human 
race, and ail the liistory of Genesis, of the exodus of Israel 
from Egypt and the entrance into the Land of Promise, of 
many other histories of Holy Writ — of our Lord’s incarna- 
tion, passion, resurrection, and ascension into heaven — of the 
descent of the Holy Spirit and the teacliing of the apostles. 
He also composed many verses on the terror of the judgment 
to come, of the fearful punishments of hell, and of the sweet- 
ness of the heavenly kingdom, besides many others on the 
loving-kindness and judgments of God, in all of wMch his 
care was to withdraw men from the love of wickedness, and to 
excite in them the love and understanding of well-doing.” 

“ For us,” he sang, “ it is very right that we praise God with 
Dur voice, [and] love in our souls the Warden of the heavens, 
the glorious Lord of Hosts. He is of all powers the Essence, 
the Chief of ail his great creations, the Euler- Almighty, There 
never was for him first be, ginning, nor has there been, nor 
Dometli there now, any end to that eternal Lord; but his 
power is everlasting above heavenly thrones. With high 
majesty, faithful and firm, he rules the depths of the firma- 
ment that were set mde and far, for the children of glory — 
the Guardian of souls.” In a single MS. a large fragment of 
religious poetry, answering fairly well to Bede’s description, 
was found in the university library at Cambridge, It came 
into the hands of Francis Junius, who issued it in 1655. 
Some accept of this as Caedmon’s poem, some doubt its being 
so, and some regard it as a later transcriber’s version of that 
monk’s attempt to bring to the hearts and hearths of the people, 
In their own tongue, the lessons of Christianity. 

The first words of English literature are those of Scriptural 
faith; its next (if second it be), are those of heroism, adven- 
ture, and mystery. The “ Beowulf ” saga holds not without 
right a highly important place in both German and English 
literature. In it we liave the story of (1) the adventures of 
Beowulf, king of the Jutes, son of Woden (as, of course, all 
these mythical heroes are), in his fight mth Grendel the sea- 
monster (“whose cursed hide recketh not of weapons”), and with 
that fiend’s mother; and (2) his deadly conflict in Ms old age 
with a huge fiery dragon, a sea-shore guardian of a mighty 
treasure hoard, which by his death he gains, not for himself, 
but for others — before he follows Ms forefathers to be “an earl | 
of God.” There appears to be good ground for believing that : 
this poem was imported from Angeln by some of our Teutonic 
ancestors, and afterwards rendered into Anglo-Saxon‘S' and 
recast in a Christian mould. This relic of antique time con- 
tains 6358 lines, of which the length and the rhythm vary — 
few having less than four syllables, two accented and two 
unaccented, and some having eight, nine, and even morej 
marked by accentuation, pause, or assonance of initial sounds. 
This is the old Teutonic metre, on which, with varjdng har- 
mony, our early verse was formed. 

Besides these early great poems we have snatches of song 

* “ Anglo-Saxon,” we are aware, is a term of modern origin. 
Onr forefathers called the speech they spoke JSngluh. “ Anglo- 
Saxon,” however, enables ns to distinguish in our minds that elaborate 
and well-developed language used by the people and written by the 
learned prior to the period of the Norman Conquest, from that 
tongue which — though logically and etymologically the national 
language still — took new form (becoming a compound of many 
elements requiring fusion, both in vocabulary and syntax) as what 
we now call English. 


carried down with time’s tide from these far-gone centuries. 

“ The Gleeman’s Song ” supplies the first literary allusion to 
our Angeln progenitors while still resident in Wistla-tmidM 
(the woodlands of the Vistula). This traveller’s song, in 
284 lines, tells of a minstrel’s wanderings witli much geo- 
graphical detail but little plot-interest. “ The Fight of 
Finnisburg ” is apparently only a fragment of a larger poem m 
“ The Perils of Finne’s Offspring,” in which the flush and rush 
of a hero’s blood are seen, and felt. ' “ The Song of Beor the," 
Bard,” preserved in the Exeter Book, t shows how lie? 
like Weland (the armourer), “knew in liimself the worm ol 
exile,” because a “ song-crafty man ' had obtained , the land- 
right” which had aforetime been Ms. The same Exetei 
Book contains hymns to the Saviour, the Virgin, and the 
Trinity; songs on the nativity, the ascension, and the har- 
rowing of hell ; poems on the day of judgment, the crucifixion, 
and the state of souls alter death ; anthems of thanks and 
praise; a versified sermon ; a metrical version of Felix’s Latin 
“ Legend of St. Giithlac,” who stood firm amidst the terrors and 
temptations of fiends who plotted against him for his devotion 
to the Cross, till at last he was led lovingly by angels to the 
presence of God in tlie upper sky ; and “ The Legend of 
St. Juliana,” who preserved her purity despite the guiles and 
wiles of Satan. This was written by Cynewulf, who, besides 
being the author of a series of poems on Christ, has in a dull, 
diffuse, didactic style sung the legend of St. Helen — “ Elene,” 
in 2648 lines, found in the Vercelli Book, m In the same 
book was found “ Andreas” — a poem in 3444 lines — which 
relates how St. Andrew, preaching in Achaia, 'was warned 
by “a voice from heaven” to go in aid of St. Matthew^, 
then in great danger in Mermedonia. God and two angels 
are in a boat on the shore, and the saint embarks among 
other passengers whom they are to row across the sea. A 
storm rises, an animated conversation ensues, the tempest 
is lulled, the passengers fall asleep, and next morning St. 
Andrew, among th© rest, awakes on the shore of Mermedonia. 
He proceeds to the castle where Matthew lay bound. 
The seven guards fall dead at his approach, the doors open, 
the saints embrace, St. Matthew and his companions in 
durance escape, and St. Andrew returns to the city. The 
cannibal Mermedonians, wishing a good breakfast, send lor a 
fat prisoner, but find the castle empty. Being hungry, 
they cast lots who shall be eaten. The lot falls on a young 
man, swords are uplifted to slay him, but St. Andrew prays, 
and their weapons become soft as wax. Satan reveals the 
saint’s presence, and the rabble seize and drag him over 
sharp rocks and rough roads. Each night his wounds heal, 
only to be next day renewed. After many miracles, Ms per- 
secutors relent, repent, and are baptized. St. Andrew appoints 
Plato bishop over the Mermedonians, and, to their intense 
grief, departs from their coasts. 

In adtlition to several other fragments and specimens of 
I Anglo-Saxon verse, there is extant a portion of a fine poem 
on “ Judith,” founded on the record in the Apocryjflia, but 
Teutonic rather than Jewish in colouring, full of spirit and 
worthy of note. It may be of date 1050 or so. Tlie old 
tale of “Apollonius of Tyre,” derived from the “Gesta 
Romanonim,” which was so great a favourite with our 
ancestors, and on which Sliakspeare’s play of “ Pericles ” Ie 
founded, exists still and has been frequently reproduced. 
We may also refer to the song of “The ‘Wonders of 
Creation” — the only known instance of a rhyming poem; it 
appears to be a paraphrastic extension of a })assage in Job; 
and to an Anglo-Saxon version of the Psalms of David, 
of which Aldhelin is said to have translated from the fifty-first 
Psalm to the end. These, wfith a few other scraps and odds 
and ends, fonn ahnost all the poetical productions extant 
in the language used in Britain between the shaping of the 
national life and the era of the Norman Conquest. 

f The Exeter Book is a collection of poems given by Leofric, 
bishop of Exeter (1046-73), to the cathedral library of his diocese. 
It contains the oldest collection of Anglo-Saxon poetry, and has 
been edited from the Codex still extant, in clearly written script, in 
Exeter. 

X The Vercelli Book is a volume of Old English manuscripts 
discovered in the Milanese Monastery at Vercelli, in 1823, by Dr. 
F. Blume. 
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LATIN. MTEEATtFRB IN . SNQIiAm ■ 

Book lan^giiagc-/’ as Latin, the language of the learned, was 
called, was never really the speech of the British. There 
were many works composed by Britons . in Latin, which, 
though tliej belong rather to the literature of Europe© than 
of Englaiid, kepjt up the Gontineiitalisiii of culture in this ■ 
island. Tlie thinkers of all lands formed a commonwealth 
: ' of intellectual comrades who empilojed Latin as a. form of 
speech aiiiversaliy known. The home- tongue was, however, 
not abandoned though the world-wide one was superadded, 
lU' the cloistral study the monk sought to express and conserve 
't.!ie precious pith of learning and' Eteratiire to be found in 
the writings of the Gliristiaii brotherhoods of other lands and 
ages. So^ Theodore’ of Tarsus, archbishop of Canterbury, 
skilful ill Greek and Latin, diffused wisdom and gjace 
' around. Abbot ildrian, African though he was by birtli, 
was a ^‘fountain of letters and river of arts in Britain,” 
Aldlieim, a well-born ■ poet and dirine, first bishop of Slier- 
' borne, unequalled as an inventor and singer in English 
verse,” composed in Latin a “ Treatise in Praise of Yirginity,” 

. and ill a thousand Latin hexameters explains ^--the Scripture 
use of the number seven,” “ the rules of Latin Prosody,” and, 
as a piece of priestly pleasantry, supplies a Collection of 
Enigmas,” each intended to fasten in the mind some .s^iecial 
information as to science in common things.” A few 
other Latin poems, and fourteen Latin letters, are also left 
as from this wise prelate’s pen. Wilfrid, a noble of Bernicia 
and archbishop of York, a man of restless energy, was the 
subject of the first biography written in Britain. It was 
the work of Ms friend and disciple, Eddius Stephanus of 
Oundle. It was subsequently converted into hexameters by 
Predegode, a monk of Dover. Our earliest autobiographer, 
or artist in autobiographic fiction, was Edivin of Worcester, 
founder of the monastery of Evesham (*703 a.©.), of the 
foundation of which he also wrote an account. Adamnan, 
abbot of Iona, author of a Life of St, Columba,” composed — 
from information furnished by Arculf, a Frankish bishop— a 
pilgrims’ guide to the Holy Land {De Situ Term Sauctcs)'^ 
and Willibald, inspired by this book, made a palmer’s journey 
to Jerusalem, of which, when bishop of Eichstadt, he dic- 
tated a record to a kinswoman, then a nun of Heidenheim. 
TMs is England’s earliest book of travels. 

The most able, versatile, and healthy-toned writer of Latin 
prose in these times was the Venerable Bede, who was, as he 
tells us, “born in the territory of the monastery of Peter 
and Paul at Wearmoiith and Jarrow, and sent, at seven 
years of age, to be educated there by Abbot Benedict and 
Ceolfrid.” The former^ — who had been a thane named 
Biscop-~was an ardent seeker for knowledge, who brought 
ail attainable book-treasures to Wearmouth ; the latter was 
the first abbot of Jarrow. Bede condensed all the know- 
ledge of Ms age into an encylopsedic digest in Ms treatise 
“ On the Nature of Things,” a book which for a long time 
was England’s compend of science. Tractates of an educa- 
tional sort of all kinds flowed from his pen, wliile to promote 
the vigilant and unwearied daily study of the Scriptures, he 
airanged and harmonized all that had been wisely said by 
Bible commentators. He composed many exegetical treatises, 
a full martyrology, a large number of lives of saints and 
abbots, several expositions of the books of Scripture, besides I 
homilies and hymns. Bede’s “Ecclesiastical History” is ' 
for us really “The History of Britain” up to 731 a.©., 
and constitutes the first-born of the long series of Mstories 
in which our literature is so surpassingly rich. 

Bede died at Jarrow, 26th May, 735 a.©. He was buried 
within the church ; but a monk of Durham, llfred, stole Ms 
bones thence, and laid them in Durham Cathedral beside 
those of St. Cuthbert. Fable says tliat the brother who had 
been chosen to write Bede’s epitaph fell asleep, after having 
exlmusted himself in striving to fill up Ms hexameter with 
a fitting epithet, and tliat an angel came and completed 
the task, writing the italicized title in the line— - 

Haac stiat in fossa, Bed® Vm&rabilis ossa.” 

(In this grave are found indeed the hones o’ the Venerable Bede.) 

Though he wrote in Latin he was well versed in vernacular 
poetry, and even on Ms deathbed cast his thou^ts into 


these English, verses, which, a? St. Cuthbert tells m, lie 
uttered with great feeling ^ 


For tham neod-fere, 
Nenig wrytheth 
Thances snottra, 
Thoune him thearf sy, 
To gehiggene 
Mt Ms heonen-gange 
Hwet his gaste, 

Godes othtbe yveles, 
.Efter deaths heoneii 
•Demed wiirthe. 


For than is needful. 

No oii,e is wise,r 
Thence out-going, 

Before he departs hence 
To consider 
Ere his hence-going 
What his spirit, 

Of good or of evil, 

After its death 

May be deemed deservin 


Fiaceus Aibinus Alcuinus (whose Sa^xoii r!,ame was Alcwm) 
was born in York in the year (735) of Bede’s death. He 
was educated in tlie .cloister school of Ms native city, and 
after accompanying his master Aeibert (aiterwa,rdB priiiiate 
of York) to Rome" he was appointed teacher of the same 
seminary. On Ms way to Rome, whither he went to bring 
the pallium from, the Pope to Eanbald on Ms appointment to 
the arcH-episcopate, he met Charlemagne at Pavia, and w-as 
invited to settle in ,Ms court. He consented, and in 782 
Alewin estabushed at court a sort of association for the pur- 
suit of the' severer studies, and was recognized as the leader 
of the learned. On Ms retirement from court life in 796 
to the Abbey of St. Martin, at' Tours, he founded a school, 
whose fame rivalled those of Rome and Athens, and for this 
he provided an ample library, getting many books transcribed 
in England for it. His last years, full of infirmity and pain, 
he occupied in revising the Latin text of the Scriptures. He 
died at St. Martin’s, 19th May, 804. His Latin composition 
is easy and flowing, though several unclassical peculiarities 
mark Ms style. His grammatical writings exercised great 
influence over the students of Ms day. In Ms dialectic he 
widens the common definition of logic into the discipline of 
the reasoning powers in inquiry, discrimination, and discus- 
sion, in order that they may be made efficient in distinguisMng 
truth from error. His other prose writings are chiefly theo- 
logical compilations intended for religious edification. In his 
Latin elegiacs, “De Rerum Humanarum Vicissitudine et 
Glade Lindisfarnensis Monaster! ” (On the. changeableness of 
human affairs and the disaster of the Lindisfarn Monastery — 
from the incursions of the Danes, 793 A.n.yas well as in Ms 
hexameter poem, “ De Pontificibus et Sanctis Ecclesise Ibora- 
censis ” (On the bishops and saints of the Church of York), 
he uses the Latin language with vigour and skill, though he 
seldom produces felicities of expression or originalities of 
thought. His scholarsMp was wider than exact; but better 
even than being great, he was good. 

Alfred the Great, youngest child of Ethelwulf and Oshurga, 
born at Wantage, Berkshire, 848 a.©., was one of the most 
ardent and successful agents in the restoration of literary 
culture in England. He issued a circular letter to his bishops 
recommending them to translate useful books into Saxon, 
“that the youth of England may be grounded in letters, for 
they (he wisely said) cannot profit in any pursuit until they 
are well able to read their birth-tongue.’^ His sympathies 
with learned men attracted many to Ms court, who aided Mm 
in Ms Mgh aims. That Ms subjects might be instructed in 
the history of the past, he translated into the Saxon speech 
“ The History of the World,” composed at the suggestion of 
St. Augustine by Paulus Orosius of Tarragona. Alfred im- 
proved and adapted the materials as he proceeded, and 
enriched the book with additions on the geography of Europe 
and reports of the travels of Othere and Wulfstan in the 
Arctic Ocean and the Baltic. Orosius narrates, in what 
Lord Bacon (^lls a “watery” style, the course of events 
from the creation to 471 a.©. He designed to “ assert eternal 
Providence, and justify the ways of God to man.” To tMs 
— the favourite text-book of the middle ages — Alfred 
provided for the people a continuation, consisting of an 
abridged version of Bede’s “ Ecclesiastical History,” then the 
best account of their own land wMch he could put into the 
possession of Ms countrymen. In Ms zeal for diffhsing know- 
ledge among Ms subjects he translated “ The Consolations 
Boethius ” — the masterpiece of the last man of genius pro- 
duced by ancient Rome and the “Pastorals” of Pope 
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Gregory the Great, “ on the care of the soul.” A copy of this' 
work was sent to each of Alfred’s bishops,, whose names were 
severally inserted in the translator’s preface to the copy for- 
warded to each diocese. At Alfred^s request, Waerferth, 
bishop of Worcester, abridged “ The Dialogues ”'of the same 
pope. “ The Soliloquies of St. Augustine,” on faith, hope, 
charity, and tnitli, winch is sometimes called, the Anglo- 
Saxon Antliology, exist in a version which has been attributed 
to Alfred. ' A collection of Proverbs, translations of some of 
the Parables, and ,of , “ JSsop’s Fables ’’ are, to a certain ex- 
tent, plausibly said to be his, and shortly before he died he 
had begun an Anglo-Saxon version of the Psalms. He tells 
us tlmt in translating he sometimes interprets ' word for 
word, and sometimes meaning for meaning,” and as he pro- 
ceeds lie often inserts original matter. His translations ' are 
the most masterly and purest specimens of Anglo-Saxon we 
possess. His career as sovereign and scholar, statesman and 
legislator, reformer and philosopher, warrior and diplomatist, 
is one of wonder, when we know that the life he led was 
racked with chronic pain and tortured vrith political anxieties. 
His danger from the Danes, and Ms troubles from Atbelney 
to Ethandune did not malce him desist from his design of 
diffusing through his dominions as much useful knowledge as 
could be couched in Saxon speech. He died in 899. 

Asser, a Welsh ecclesiastic, is reputedly the author of a 
biography of King Alfred. He had gone from the western 
and remotest parts of Britain,” St. Davids, to Dene in Sussex, 
on Alfred’s invitation. At Ms court Asser, during part of 
the year, enjoyed intercourse with the king and acted as 
reader to him. About 893 he thought of compiling a history 
of Alfred’s reign, but the work extant under Ms name as 
“ De Rebus Gestis JSlfridi ” is regarded as inauthentic. *411 
therefore that is known of Mm is that he aided Alfred in Ms 
endeavours to 'provide for the diffusion of knowledge among 
the subjects of that sage sovereign, who sought to make all 
the free-born youths in his kingdom able to read English 
writing perfectly. 

John Scotus Erigena (flourished 850), the latest of the 
students of wisdom,” was a Briton famous at the court schools 
of Charles the Bald. Of the place and date of Ms birth and 
of Ms parentage we know nothing. He had the practical 
Anglo-Saxon cliaracteristic of knowing how to use Ms know- 
ledge. He was quick-tempered and free of speech, but a 
miracle of thoroughly digested information and ingenious wit. 
Though, as Ms opponents called him. “a barbarian hailing 
from the extreme edge of the world,” he understood Greek, 
and translated the works ascribed to Dionysius the Areopagite 
into Latin, and Maximus the Scholiast on those works. He 
was, as William of Malmesbury says, “ a man of clear under- 
standing and amazing eloquence.” He was influenced by 
Plato, Aristotle, and Augustine, and was the earliest note- 
worthy scholastic philosopher. His “De Divisione Naturag” 
was one of the most effective treatises on the thought of the 
middle ages, and originated tlmt form of philosophy then 
called Realism. He was recalled to England by Alfred, and 
was, according to Roger of Hoveden, murdered by Ms pupils 
with their writing styles, as a heretic. 

Ethelwold, “ the benevolent bishop ” and the “ father of 
monks,” was born about 923. He was ordained priest along : 
with Dunstan, 947, and went with Mm to Glastonbury. In ' 
his anxiety for the promotion of learning he was about to 
pass over into France; but Dunstan conferred on Mm the 
Abbey of Abingdon, which was rebuilt 950, and consecrated 
him bishop of Winchester. He was an enthusiastic teacher, 
and was accustomed to translate orally into the Saxon tongue 
the contents of Latin books of information. He died 984. 
His translation of “ St. Benedict’s Rule of a Monastic Life,” 
Into Anglo-Saxon, is extant. 

Dunstan was connected by birth with the Archbishop of 
Canterbury and the Bishop of Winchester. He was born at 
Glastonbury in 925, lived some time at court, fell in love, 
was restrained from marriage, took fever, recovered, and 
thereafter joined the church. He devoted himself to study 
and pious works. He was regarded as a saint, and was, as 
he believed, persecuted by demons. He was a tyrannous 
churchman, and when he had offended Edwy he retired to 
the monastery of St. Peter’s at Ghent. Edgar recalled him, 


made Mm successively .bishop of Worcester and .of London, 
'Archbishop of Canterbury, and prime minister. He .was a- 
painter, a musician, and an artist in metals. He was fond 
of the Anglo-Saxon songs and tales, and held that the study 
of the poets was required to improve the minds and polish 
the style of those who read them. He issued a copy of the 
BeneMctine Rule, with an interlinear Anglo-Saxon version, 
and accompanied with a commentary. 

Bridferth (flourished 980), one of the most eminent scholars, ; 
especially as a mathematician, in Britain, . He had' pursued 
Ms studies under Abbo of Fleury, in. Prance, and pass.ed as ■ 
a monk from Thomey to being teacher in ' the Benedictine; 
Abbey 'of Ramsey in Huntingdonshire. ..He took. Bede’s 
“De Natura Rerum” and “De Temporum Ratione” as his text- 
books. His “ Commentaries ” on these tractates ■ exhibit a ' 
large amount of reading and thought. Ma'billon attributes ' 
to him “ The Life of Dunstan.” 

Aelfric “the Grammarian,” son of an Earl of Kent, was 
the chief educationist in the diocese of Winchester. ' . His 
“Glossary” is the earliest extant Latin -Saxon Dictionary. 
'He translated the Latin grammars of Priscian and Donatus 
into the home-tongue, and himself brought out a. grammar of 
Anglo-Saxon in Latin. He prepared Latin colloquies to, 
elevate the instruction given in schools. He also produced ■ 
versions of almost all the books of the Hebrew Scriptures, 
into the lay-speech. His “Homilies,” “Treatise on the Trinity,” 
and other writings, were most effective in their day. As 
pupil In the monastic school at Abingdon, master in Win- 
chester, abbot of Cerne in Dorsetshire, bishop of Wilton, and 
archbishop of Canterbury (995), he patrioMcaily encouraged 
the revival of learning begun by Dunstan and Ethelwold, 

THE ANCmO-SAXOK CHEOXIOLE. 

The Anglo-Saxon mind appears to liave been “ naturally 
inclined to poetry.” Winifre4 born at Crediton in Devon- 
, shire (607), afterwa.rds named St. Boniface of Germany, 
wrote many letters, several sermons, some biographies, and 
nine enigmas (in verse) on the virtues. Acca not only collected 
in the bishopric of Hexham (709) “a most noble and ample 
library,” and encom*aged Bede to produce many books, bat 
also cast Ms holy thoughts into Roman metres as hjmm, 
Tatwine, a Worcestershire monk and archbishop of Canter- 
bury (731-734), wrote Latin verses and composed enigmas. 
Cuthbert, archbishop of Canterbury (740-758), cultivated the 
muses. Ithelwolf, who was born about 770, wrote a 
metrical “ History of the Abbots of Lindisfarn” (802-819), 
wMch has less merit as a Latin poem tlian as a Ms- 
torical document, Fredegode of Dover (flourished 956), at 
tli8 request of Odo, archbishop of Canterbury, turned “ l%e 
Life of Wilfrid,” written in Latin prose by Eddius Steplwius, 
into hexameter verse. Wulfstan did the same office for Lan- 
fred’s hook “On the Miracles of St. Swithin.” Briestan’s 
“ Elegy on the Destruction of Croyland Abbey ” lias all, except 
a few lines, been lost. These, together with the punning 
imitations of the classical measures by Alcwin and Aldhelm, 
and the industriously pursued versifications of Beds, show 
that the spirit and art of poetry exerted a charm upon their 
heart and an influence on their lives. 

“ The Anglo-Saxon Chronicle ” — the labour of many men 
through several centuries — is a national register of events. 
It is said to fiave been suggested by Alfred the Great, and 
to have been begun at Bishop Plegmund’s instigation. ^ It is, 
in its earlier portions, mainly an abstract of Bede’s history. 
It opens mth a concise account of Britain and of its invasion 
by juliiis Csesar, and carries on the record till the acces-sion 
of Henry II. At first events are rapidly summaiized by the 
compilers, but from Alfred’s time the annals appear to be 
contemporary. It seems to have been prepared by a succession 
of general official editors, who were probably furnished by 
the scribes of several monasteries with their notes of the news 
in their districts. These each arranged, condensed, and re- 
dacted in Ms cell at Canterbury or Peterborough. Of this, 
when finished for the year, the several contributing monas- 
teries appear to have been supplied with copies, which they 
engrossed in their own convent chronicle, and thus we have a 
connected national history of Britain from about 853 to 1154 
a.3>., with an introductory epitome of events in the preceding 
nine centuries. It was essentially tb© Anglo-Saxon year- 
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book of history compiled by acknowledged historiographers, 
it is national in spirit, and is composed in native Saxon, 
though towards its dose the writers seem to have become 
iess careful of purity of phraseology — following in these 
things, probably, the general habits of their age. This ^ was 
the most sustained endeavour made to give perpetuity, in a 
literary form, to the Anglo-Saxon tongue. Though it was a 
book-language earlier than any other European speech, it 
was compelled to retire into prodncialism before the power 
of Latin, the language of the diurch and of the' science, liis- 
tory, and literatiu'e of Europe, which all men of culture read 
and wrote; and the advancing influence of Norman-French, 
which ail coui’tiers used and 'favoured. Though the monks 
steadily kept up the writing of their chronicle in the 
native tongue ; though the priests persistently preached in the 
vulgar folk-speech; though the populace sang their old ballads 
louciiy in the streets and ale-houses; and industriously holy 
men composed biographies of the saints and translated the 
Gospels into the tongue the people knew — the power of the 
church and the diarms of the court combined, led the 
cultured more and more from the use of the locally limited 
and fashion-proscribed tongue of the laity. 

The Anglo-Saxon Oiironicle enshrines many remarkable 
poems. Among these are the war-song of Brt'manburgh — a 
spirited triumphant ode for the victory of Atheistan over 
'the Banes, led by Clave from Ireland, and the Scots brought 
as allies by Constantine 11. (937). Its author is unknown, 
but its merit and popularity secured for it a place amidst the 
prose of the national register of events. Again in 941 the 
Chronicle rhymes the success of Edmund in subduing Mercia, 
and regaining from the Danes the towns of Leicester, Lin- 
coln, Nottingham, Stamford, and Derby. In 958 the acces- 
sion of Edgar is recorded, and his reign is celebrated as one 
of peace and prosperity in verse ; In 973 Edgar’s anointment 
as king of Bath is metrically told ; and in 975 two short 
yet diSuse elegiac poems narrate King Edgar’s death. In 
the Chronicle of the same year a poetical denunciation of 
.^Ifhere, who destroyed Ethelwolfs monasteries, occurs, and 
in 1002 a dozen lines of verse describe the misery inflicted 
on a town taken by the Danish rovers. 

Besides these poems contained in the Anglo-Saxon Chronicle 
— ^to which, “putting aside,” as Earle says, “the Hebrew 
annals, there is not anywhere known a series of early ver- 
nacular history comparable ’’-—there exists a fragment of a 
long poem on a battle fought at Maldon in 994 between 
Byrhtnoth, an ealdorman of Essex, and the northern rulers, 
Justin and Guthmund, in which Byrhtnoth was defeated and 
slain. The latest specimen of Anglo-Saxon verse is also a , 
fragment. It was found written on the margin of a volume of 
Homilies; the subject is “ The Grave.” In it Death speaks 
to man, saying: — 

For thee, ere ever thou wast born, an house was built ; for thee, 
even ere thou earnest forth from thy mother’s womb, was there a 
mould shapen. Its height is not fixed, nor its depth settled, neither 
is it closed, till I — however long it may be — bring thee where thou 
shalt remain and measure thee thy length in earth-sods. Not loftily 
is thine house prepared. Not high is it, but low. When thou art 
therein the endways ai*e low, the sideways are low. The roof full 
nigh thy breast is built; and so shalt thou dwell in thine earth- 
house — all acold, dim, and dark, , . . Doorless is thine house, 
and dull it is within ; there art thou fast made prisoner, and Death 
holds the key thereof. Loathsome is this mould-home, and gruesome 
to dwell in; yet therein must thou make abode, and worms shall 
share its space with thee. Thus art thou lowly laid, and leavest thy 
friends ; thou hast no friend who will come to thee, who shall ask how 
thine house suiteth thee, who shall ever open the door thereof and 
seek for thee, for soon therein thou becomest loathsome and woeful 
to look upon.” 

Was this song prophetic of the destiny of the literature 
of which it seems it is almost the last utterance 1 No I 
for into this old language “ The Psalter ” had been translated, 
and the story of the Four Gospels— “ Tha Halgan Godspel 
on Inglisc was preserved. In the language of the common 
folks, arranged for perusal on Sabbaths and holy days by 
fclie priests to the people, that book was provided for use in 
public worship which points to “the strait gate.^^ entering 
through which “ death is swallowed up in victory. 

A considerable deal of Anglo-Saxon verse was written in the 


eleventh century. Leofric, to whom we owe the Exeter Book, 
produced well-reputed works wliieh recorded the doughty deeds 
of the heroes of our early history. It is probable that the 
songs which enshrined the memory of the daring of “Eng- 
land’s darling — Hereward, the last of the Saxons,” were 
written' by Leofric, who was Ms chaplain, and was one who 
knew the worth and felt the power of song. Among the 
royal authors of Anglo-Saxon verse in England, tradition 
includes the name of Canute the Dane. As lie was going' 
by boat to keep, at Ely, the Feast of the Purification of the 
Yhgin (February 2), he looked up at the church, wMch rose 
from a rock near the river Ouse, and ordered the rowers to 
row gently towards the land, that lie might hear the psalms 
the monks were singing. Then calling Ms companions about 
Mm, he, bade them sing with him ; and in the gladness ol 
Ms heart, composed this little song in English 

“ Merae surigen the muneches biuuOT Sly 
Tlia Cnut cMng reuther by. 

Eotbetb cnites noer the laud 

And here ye thes muneches saeng.” 

(Menily the monks in Sly saug 

As Canute, the king, was sailing along; 

Eow gently, knights, row near the land 
And list to these monks’ choral song.) 

“ With other words ” (says Thomas of Ely in Ms “ Historla 
Scclesim Sliensis,” written about 1166, chap, xv.) “which 
follow, still publicly sung and remembered in proverbs.” 
And so we find gospel and gleeman’s song, traditional tale 
and holy hymn, passing through the land and forming the 
folk-literature of the age before printing had arisen to put 
the poet’s verse, the historian’s narrative, and the fictionist’s 
story into the hands of the people of all lands and ranks, 
and to speed “ the Book of Books ” on its mission of mercy, 
to tell to all nations, as it did to the Saxons, in their own 
“ tongues, the wonderful works of God.” 

Except through the Anglo-Saxon Chronicle and an epitome 
of the history of Ms native country composed {circa 930 a.d.), 
in exceedingly barbarous Latin, by Etbelwerd, an Oxford 
scholar, for the use of Ms cousin Matilda, the Emperor Otho’s 
daughter, we have no means of gaining any Mstorica! infor- 
mation regarding the state and aflairs of Saxon England 
from the home-born race. William of Malmesbury speaks of 
MmseK as “ the first who, since Beda, has arranged a con- 
tinuous history of the English.” “ For sMli and judgment,” 
he was, in Milton’s opinion, “ by far the best writer ” of all 
our historians. He states that he traced Ms ancestry to 
both Norman and Saxon sources, and gives tiiat as a reason 
for his impartiality as a historian. He was an enthusiast for 
books, an insatiable reader, and an indefatigable writer. In 
genera! he careliilij distinguishes between what he derives 
from books, from trustworthy information, or from personal 
knowledge. He wrote many lives of the saints. His “ De 
Gestis Pontifi.cum” supplies accounts of the archbishops and ' 
bishops of the several English sees, of the events ' wMch : 
occurred in their time, and of the great religious, houses .within 
their dioceses. ■' In his “De Gestis.Regum'” he (1)' epitomizes; 
Anglo-Saxon history from the landing' of' Hengist and .Horsa^.' 
in Kent (449 to the consolidation of the Heptarchy 
into the kingdom of England under Egbert (827 a.i>.);, (2) 
records the vicissitudes of the kingdom till the Conquest 
1066 ; (3) supplies a narrative of the reign of William the 
Conqueror, 1087 ; (4) gives a brief account of William Rufus, 
1100, and a copious report of the first Crusade ; and (5) 
recounts the chief events of the first twenty years of the 
sovereignty of Henry I., to whose son, Robert of Gloucester, 
the work is dedicated. Under pressure from Ms patron he, 
Under the title of “ Historia Novella ” resumed Ms task and 
brought down the record till 1142, breaking off in the middle 
of the civil war between Stephen and Matilda, with a pro- 
mise to continue the telling of the story, “ if by God’s per- 
mission I shall ever learn the truth of it from those who 
! were present ” at the war. William of Malmesbury probably 
died while tMs conflict was raging. He is an industrious and 
candid investigator of traditions, statements, and reports, and 
“furnishes the best record of the political life of Anglo-Saxon 
England” from a contemporary pen. 
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' HISTORY.— INTROBUCTOEY. 

Histoet,” as Dr. Arnold defines it, “ is the biography of ' 
oations.” Its first and fimdamental form is the Chronicie.. 
There was a period in the past w'hen all thought manifested 
itself in poetry. History then appeared as song. The epic 
presented itself to men as a record' of events, and gathered 
the traditions of olden ages into the treasuries of literature. 
But registers of genealogies and ancestral tables of the 
members of the heroic families of early times, constitute 
the original germs and seeds of that which has attained to 
flower and fruit in history. It need scarcely be said that 
the narratives of , experience of outward fact and incident 
imparted in genealogies and legendary chronicles supply 
little iiiforniation, and that generally a considerable mass of 
fable mingles yfith the authentic matter they contain. In 
the mist of tradition many things' glitter and glow with 
apparent splendour and glory which, when the sunlight of 
knowledge shines directly upon them and the mist lias cleared 
aw^ay, are very' far from being wmrtliy of their renowm. The 
men of the past and the occurrences which have taken place 
In a community, when writing has not brought to it the power 
of transmitting memorials of them from one age and country 
to another, pass like the views of a swiftly gliding panorama 
before the eyes, and leave as little trace beliind them as the 
fading images of dreams. The lessons of time and the teach- 
ings of experience cannot be properly communicated through 
the confused and inaccurate memory of those who have only 
heard of, and have not personally seen and known, wiiat 
they state as facts. These may not, perhaps, fail in the 
possession of an inward and organic consistency, and yet 
their details may be inexact and their information misleading. 
Uncertain and undated, as they mostly are, their traditional 
vagueness and frequently mythic character call for hesitation 
and reserve in accepting them, and require investigative 
research into their authenticity, accuracy, likelihood, and 
reality, before we exalt them, to a place in Mstory. 

History — properly so called — is a connected and continuous 
narrative of facts and events, accompanied by or resting upon 
authentic details of circumstances, time, place, agent, and 
authority. It is the setting forth, in a properly verified 
form, of such statements of facts as have been duly inquired 
into, and found to be true in themselves and correctly related 
in order of time, cause, and effect, or other method of mental 
connection. “The essence of history is to be true.” The 
registration of actual facts and real transactions in their 
successive stages and in due course from origin to end, all 
properly guaranteed as being vouched for by trustworthy 
evidence, is demanded of the historian. The Mstorian may 
accept and even state facts in the most naked simplicity of 
style, and let the truth be seen tiirough his words in the 
most transparent manner ; but he is expected to liave 
scrutinized, with the care of an expert, ail that lias been 
communicated, and to have investigated with the acumen 
and impartiality of a judge all tliat he states as truth. 

Histoi-j is the mirror of the pist, and ail the shifting 
vscenes and all the passing procession of events exhibited in 
It must be iindistorted and shown by the single light of an 
unbiassed mind. Its incidents must have the bloom and 
beauty of reality, not the heightened colour of art or the 
lioetie of disease. Historic truth should illuminate, not 
deeorsite, events. Pictoriaiism is quite in place, if the art 
ib reproductive and tlie original is used ; but it is out of 
its proper sphere wdien it gives us artificial representations 
and imaginative scenes instead of riews in precise conformity 
with reality. “ History is philosophy teaching by example,” 
when the example is well-chosen and real, and the incidents 
are exactly stated. It is not the Idstorian’s province to mould 
the past into shapes of exquisite form and diiinty colour, or 
to sculpture the rough blocks of fact into finely cliiselled 
statuary breathing the fresh life of the newly infused spirit 
of the Prometheus who fjishions it to ills own mind. He is 
rather the restoring architect who builds up the mined walls, 
and raises again tlie temple, the pakice, and the home in 
which the past occurred, and quickens the dry bones of the 
valley with the spirit of their former being. 

All men are influenced by the curiosity which history 


gratifies. They desire to know what tiad transpired in the 
past,, what deeds their forefathers liad achieved, what 
had laboured for and won. Historians know that there is 
a principle in the mind eagerly active in seeking a kiioW’ 
ledge of the ways and manners, aims and interests, successes 
and failures of their predecessors. Tills is an interest to, 
which they are aw^are they can appeal and they recoicl their 
testimony concerning the things among which they have, 
lived, in the sure and certain hope that men ivill recognize 
their services with gratitude, and perhaps, .employ the ' Iig.ht 
of their lamps to guide them on their further pat.!iwa.j. The 
close connection which is felt, in ourselves, to subsist between 
the circumstances of our lives and the course of conduct we 
pursue;- and the clearness with which we can each, trace' 
the influence of wlmt others have done affecting our own 
characters and conduct, cannot fail to aid us in perceiving ' 
how the circumstances of men and the events ' of t,lie past, 
have necessitated the events of succeeding times, and so lead , 
to an understanding of the worth of history as. an inherited 
experience. We readily understand that if certain accepted 
principles and truths operate upon men as motives to action, 
and they continue to be incited or governefl by t.lie same 
influences, similar results are likely to follow ; and that proper ■ 
causes being properly set in motion bring to pass their 
intended effects. 

As the number of instances becomes greater, and the 
certainty of their likeness and recurrence increases, we should 
have a growing proof of the , benefit of historic knowledge 
for guidance in judgment, assistance in action, and help in 
doubt. We learn, hence, to transfer the experience of the' 
agevS of old to our own times, and to deduce fio,i:a their ' 
records principles to regulate our owrr actions. ■ The, Roman, 
sage was riglit who said, “ Not to know w^hat iiappenes,,! ' 
before ^ve were born, is to remain always children.” History 
is the tale of “what happened before we vrere tHirn”— a- 
long, indeed, but not ai'i unimportant .story now. Tlie iricar-,^ 
iiated wisdom of ages, the practical experiments , in. Ii'ving 
m.ade by myriads, are all in it brought forward and 'regis-' 
tered for our information. The migrations and comiiiotions 
'of nations, the growth and developments of sciences and arts,, 
and the purposes and progress of civilization, are all exliiblted 
therein to us that they may be contributors to our better being. 

History is the drama of social life. It has its opening, 
its varying scenes and ciiaracters, its incidents, its moments 
of crisis, its dependence of event on character and circum- 
stance, and of frame of mind impressed by what surrounds it. 
It cannot be, like a drama, divided into acts and scenes, and 
portioned. off for performance among actors and supernumer* 
aries, with opportunities of preparation and rehearsal, proiupi- 
ings, and giving of cues. It has undoubtedly its Divine 
Director, and in tills sense Guizot is right wiieii he calls it 
“ The Drama of God,” who is its Author, but the rales of 
all the men and women who play their parts upon the stage 
of the wmrld require to be extemporized by them in word 
and act and enterprise. They can only be well prepared for 
approving themselves proper contributors to the carrying on . 
of the plan by knowing thorougrily all timt has gone liciore, 
being in genuine sympathy with the whole situation Jiini its , 
requirements, and by having some weli-fojined conception of ■, 
wlmt ought rightly to come next in the progressive pro- ." 
gramme of possibility. If we desire to hike such a po>ition 
among the actors in the world’s divine poem of reality, we 
would require to follow Bacon’s advice, “ tiiat the princi, prd 
books of every century bo regularly consulted <.h)W'nwards” 
through all extant histories, or to have provuled for us, by 
competent persons, some exact and authentic outline r<,‘piOrt 
of the preceding stfite of things up to the point at which our 
own part in the action comes on. This Last is wiiat is usually 
done, and accordingly historians have spent laborious years 
in studying and arranging the records of the past, and liave 
drawni up for our behoof brief handbooks of the phenomena 
of the ages, by which we may be apprized of the main inci- 
dents and events in succession to which we, along with others, 
have to produce a sequel consistmit with wliat has gone 
before, keeping up the whole spirit, interest, and energy of 
the business unflaggingly, yet always reitdy to pass off in our 
turn, and give place to those who are to enter on the scen^ 
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and play tlieir part in the plot. Ignorance of the origin and 
progress of affairs, either in oiir own case or- in the case ^of 
those for whom wc are responsible, must have a prejudicial 
effect on the general result, and therefore to secure an ade- 
quate acquaintance with the past should be both a duty and 
a delight. . . ■ , 

Looliing before and after ” has been said by Shakspeare 
to be characteristic of man. History is the held-glass through 
wliicli we survey the past and reconnoitre the future. ' Along 
tiie extensive . backwpjcl vim we trace the pathway through 
which “the world’s gray fathers” have progressed towards the 
point at 'wliicli we are at present stationed, and when we 
turn it forward we see some little of the road on wliicli we 
must follow and our successors are likely to tread. 'The trials, 
struggles, troubles, endeavours, failures, and successes which 
the story of bygone years brings before us, Indicate pretty 
truly tiiat our place in the pilgrimage, or 'mayhap the .war- 
fare" of life, will not be ail (and always) plain, sm,ooth, and 
pleasant; and that cross-roads may lead to difficulty, or 
cross-currents of fate and fortune may assail us. Thomas 
Fuller, in his own quaint, quiet fashion, says truly enough, in 
one point of view, tiiat “ History maketh a young man to 
be old without either wrinldes or gray hairs, privileging him 
with the experience of age without either the infirmities or 
the inconveniences thereof.” These rare gifts of ripe experi- 
ence and wise judgment, without enduring the woes of the 
forraer or undergoing , the painful processes by which the 
latter is acquired, which the genial gossip to whose research 
we oive “ The WortMes of England ” regards as the greatest 
gains of the student of liistory, are really less advantageous 
than the guidance history bestows on those who examine the 
causes of human progress and the formation of social char- 
acter. It can be made “operative to the endowment and 
benefit of human life ” by its exposition of the reasons for 
the turns and changes which take place among nations ; and 
thus shows us what we should encourage and what avoid. 
Bacon rightly says, “ Whosoever is not supported by examples 
and the remembrance of things, must alwrays be exposed to 
contingencies and precipitancy.” Hap-hazard and rashness 
are the characteristics of youth, and Mstory, by opening to us 
the note-book of time, with its inductions of incidents and 
narratives of events, supplies examples against aimless per- 
adventures and random risks, and remembrances which indi- 
cate the in ward springs or the original causes out of which 
memorable actions issue. We know how often “ tliat uncon- 
scious science,” of the possession of which all men feel them- 
selves so fully conscious — common-sense — is supposed to be 
quite sufficient to deal with circumstances as they arise. 
Real common-sense, however, is not an instinctive instan- 
taneous suggestiveness, but man’s natural sagacity and pru- 
dence exercised intelligently on what is unknown in accordance 
with what experience had shown to be advisable in what was 
known. It implies therefore a historic element of experience 
by which identities are traced and differences are observed, 
and has instances and remembrances as the basis of its 
decisions. History is the record of the actions of men in 
multitudes, quickened by free-will or compelled by enforce- 
ment to act concurrently for the production of a designed 
effect. This holds true alike in social, political, military, 
industrial, scientific, or religious history. Action is the out- 
come of thought. Men’s minds are bent by thought on cer- 
tain achievements, and their efforts result in effects. Every- 
where in Mstory thought passing into and governing action 
presents itself to view. Seeing how the underlying thought 
of the past has wrought out its pmq)oses, and the plans of 
others have manifested themselves in successes or failures, men 
regard it as advisable tliat the phenomena of life should be 
registered for reference and made available for guidance. In 
the perplexities of the present and the anxieties involved in 
making provision lor the future, history preserves for us the 
inductive experiments made in olden times in diverse circum- 
stances by dmerent men or bodies of men, for the accomplish- 
ment of like or somewliat similar aims, and enables us to 
classify and con^re these with what is proposed now and 
may be projected as desirable. If we can trace the chiin of 
causation (as it is called), linking together certain means to 
general success, or can see by certain intermediate influences 


tMs causative connection interfered and failure being 
the result, then history supplies guidance for the future; and 
experience— learned ' without the cost of personal endurance 
— ^and judgment exercised on what has happened before, pre- 
pare us for determining' what is best in regard to w.liat is 
'happening now and is demanding decision. 

History is to society what memory is to the thinker. It 
supplies the records of experience out of which guidance and 
inspiration are to be evolved. . To make it or regard it as -a 
mere chronology, a collection of dates and' events, reigns of 
sovereigns, wranglings of politicians, and wars of states, -Is’ to 
hold a low view of it and to lessen its worth. It is indeed 
the note-book- of time, but it is also a suggester of purpose 
and progress. It reports the sayings of prophets and sages, 
the doings of legislators and patriots, the accession and 
demise of potentates ; but it should also exhibit the prin- 
ciples wMcli provide for the prosperity and progress of the 
people. This is simply the application of -the law of causa- 
tion to the explanation of the pha^ses of politics- pmd the 
condition of societary states. History- may be written for 
the entertainment of the mind. In fact, this is probably 
the main reason of its being first written. We delight in 
knowing what is going on among men, and we take a curious' 
Interest in learning all that we can of our forefathers and 
their doings. Tradition, with Its many stories of the past, 
is the history of the tent, the .camp, the fireside, and the 
village green. 

History is the recital of the actual work done by man in 
the world as sage, warrior, statesman, worker, thinker, singer, 
or sufierer. It narrates the origin of social institutions and poli- 
tical movements; describes the subtle infiuences of the human 
heart, out of wMch changes in states, empires, industries, 
and life proceed; and shows how all action and progress were 
once thought, feeling, and purpose. We like to hear how men 
have lived, wrought, and died. A faithful record of those 
events in wMch humanity has been concerned gives us pure 
pleasure, and the entertainment we derive from it is so great 
that we invent fictions, which are valued just because they 
resemble history in their eventfulness and human interest. 
It cannot be doubted that a historian’s pages ought to be 
entertaining in the truest sbnse of the term — engrossing in 
its interest, pleasing in its style, and capable of keeping alive 
our whole faculties by its presentations of the past 

History has other functions, however, than that of being 
an immediate ministrant to pleasure. We require from it 
information. Our life is not cut off from the general stream 
of social existence. Our circumstances are often smiilar to 
those of our predecessors, and we wish to know what they did 
and what results followed. We frequently feel that we are 
involved by tiie acts of our forefathers, and we are interested in 
knowing why we are so, and wliat are the conditions on which 
this state of things depends. We perceive that events having 
a certain similarity to others wiiich have occurred before are 
tending to an end not qixite clearly foreseen, and wc would 
fain inquire at history — wlrnt results followed like collocations 
of circumstances in the past? This is “history teaching by 
example ; ” this is making by induction from the past “ a 
philosophy of history,” and acquiring from reality, not from 
imagination, guidance for our lives. “Example is l^etter 
tlmn precept.” History is a storehouse of examples, and 
hence, as Polybius says, “ History is the best school in which 
men can learn how to conduct themselves in every condition 
in life.” It is this power of informing the mind which makes 
history so fascinating. It awakens attention, quickens and 
widens experience, improves and strengthens the intellect, 
and blesses and benefits the heart. It creates a sense of 
sympathy, excites the glow of admiration, stimulates to 
imitation of what is right and noble, and produces abhorrence 
of the mean and base. It is a moving panorama of the 
doings and discoveries, the desires and wants, the opinions 
and the objects, the principles and the practices of men, in 
which we see how all have wrought together to bring about 
the state of the nations in our day, and have suggested to us 
how we too, with our ways and workings, shall be observed 
and brought before the opinion of posterity for being what we 
are, doing what we do. The utility of Mstory as a series of 
. carefully recorded experiments in the art of living, and of their 
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results In varying drcnnistances, Is as undoubted as it is' 

valuable. 

Tliere is no possible gain to man\s spirit which can outvalue 
truth,. Truth is the absolute selfsameness of expression and- 
of impression, .of the real and the recorded. Where truth in 
phase, and phrase exactly coincide, work and words precisely 
represent each other, and like ■ 

, “ The swan, on lone St. Mary’s Lake, 

Floats double— -swan and shadow.” 

History, as the ,iniiTor, of social .life, should be equally clear 
and ,peilucirl. Act, fact, and 'Compact should each be seen 
in precisely coinciclent statement, free from disturbing passion, 
darkening prejudice, or distracting rivalry of sect or party. 
Prototype and antitype ought to be similar, as seal and die, 
and be as,, uniformly and truly , reproduced as the sun's face is 
•Sashed into and reflected from the dewdrop in a daisy’s cup. 
To see everything in the light of trath, is the highest and- 
best' of all possible see.ing. It is true singleness of sight. 
That is the light wliich illumines ; not tlie blaze wiiich 
irradiates, yet, darkens. History, which reproduces r&ility 
111 'faedmile,. is a blessing and a benefit. It am be trusted 
ill; acted upon, and made the basis of proposals for the 
future. ' 

The -qualities of history ought, then, to be triistwortiiiness 
and accuracy, compreliensivene.ss and lucidity, unity of con- 
ception and plan, and thoroughness of interest. It ought to 
charm by its incidents, instruct by its precision, delight by its 
reproductive liveliness, and attract by its fine fitness of phrase. 
It must be real — a record of true events ; current — passing 
on from event to result in time and omsation ; definite as to 
time, distinct as to place, precise as to person, accurate as to 
action,, correct in tracing eonsequences, clear and consistent 
,in .iiarrative, and wi,se in comment. It may be poetiail in 
vividness of portraiture, pMlosopliicai in method and exposi- 
tion, and fascinating in form and style; but it must be parti- 
cular' and 'true' in representative reproduction. Ho pleasure 
aimed at,, no' utility striven for, no effectiveness of - statement 
or plea can atone for or be accepted as an excuse .for the 
neglect of ' truth in history. 

The Mstorlan should be clear of eye. His vision must be 
unimpaired by partiality. His integrity ought to be unim- 
peachable, and Ms moral judgment as flawless as sunbeams. 
His power of representation should be photographic in exact- 
ness, and. m.arked'' by artistic seiectness, suggestiveness, and 
simplicity. Besides this, he must be able to appreciate light, 
shade, and colour, and know the precise faintness or intensity 
of every hue of moral greatness or turpitude. Careful sifting 
of authorities and unbiassed examination of facts must be 
combined with natural keenness of penetration and incorrupt- 
ibility of historical judgment. Arrangement of material, 
form of plan, style of narration, selection of incident, order 
of fact, and reflection and relation of one event to another, 
all require peculiar powers of perception, classification, and 
organizatiori. They ought not to be “ dry bones,” but living 
creations, wiiich appear in history. On the great stage of the 
world mimes and puppets must not occupy the places of 
men. It is a life-picture of the past we require. Not a 
painted dream, but a performed drama. 

Tlie duties of a M.storian are impmtiint, his responsibilities 
grait, ins (|ualiiications rare, and liis htsk severe ; but his 
fame and usefulness are abiding and choice. Among the 
mighty of intellect for consummate sovereignty over the soul, 
who liave ever excelled the hierarchy of the historians 1 
Even epic poets only imitate — dramatists merely emulate the 
realities they record. The novelists and romancers simulate 
what they represent. The Mstorian’s is the diamond whose 
facets glow with inner divine light; the poets only collect and 
recrystallize diamond dust; and the fictionist.s cut or mould 
glass into likenesses of the pure and natural transparencies 
which the historian sets in brilliants and arranges in siiape- 
liness. Historians are, in truth, the explorers whose eyes 
see what we cannot perceive, and who bring from the far-off 
past the material and the means of entertainment, informa- 
tion, and delight It is the perpetual privilege and the ever- 
lasting task of man to learn from the past the lessons which 
Providence has arranged tliat each generation shall acquire 


from the 'past, and apply to the purposes of present life and 
future progress. 

History may be used, as a recreative entertainment for' its, 
interest, as- a moral training to the judgment 'and the heart, 
or as a- source of inforiiiation and material for thought. It 
is above ail, other topics fitted for study. Pope said ‘’The 
proper study of mankind is man,” and,, men have generaliy 
accepted the saying as a prove,rb. It has, special claims on 
attention for its subject, and the attractiveness of its matter 
has" obtained universal acknowledgirient. The facts of history 
should be clearly diseemed, the course - of events airefiillj 
traced, the causes of change thoughtfully considered, and the 
reasons for incidents critically examined; wdiile the characters 
of all the main actors in society oug.ht to be subjected to 
special scrutiny as to their motives, tendencies, and poivers. 
The mind should be kept open to impressions and alive to 
influences arising from wlia,t we rear!, and the current of tlie 
Mstory should be traced not only from its source and along 
its course, but in the side-issues and episodes which may be 
,seen on the margin of the strea,ni. We ought to endeavour 
to trace the progress of passion and purpose of plan -and 
cause, of war , and diplomacy, of peace and industry, of com- 
merce and art, of social movements and- political proposals, 
of sta'tesmanly power and popular freedom, and of science, 
law, and religion among men. ,So studied, history 'Will be an 
illustrated lesson-book on life, progress, and p,rovidei,iee; oil- 
man, societies, and civilization ; on duty, responsibility, and 
faith. 

In the Mstory to be placed before the rea.der in tim follow- 
ing 'chapters we propose . to take for cair sttirting-point, not 
tlie earliest pages of time, but the most crowded with incident 
and interest. We shall take that great central sovereignty 
w'hich held sway over the niiglitiest sweep of territory under 
one dominion in the era of- Christianity, and as we trace, the 
course of its conquests we shall indicate tlie state aa,d eoii- 
ditio,n of all the nations with wiiich it came into contact, and 
shall thereafter ca.iTj on its history till .Eome resigns to otlier 
sovereignties the sceptre of power,; and then describe concisely,, 
yet we hope fully, the rise and p,rogress of modern states, 
from their origin till the present time. 


THE HISTORY OF ROMK—OHAPTBR i. '- - - 

THE MYTHOLOGICAL AXm LEGEKjOAnY SEAS. 

Eueofean civiliztition has its earliest scene oii the coasts 
of the Mediterranean, At the dawn of history we can descry 
a thin belt of comparative civilization encircling the coast of 
this great inland basin. This belt deepens and extends, more 
especially in a nortlierly direction, into the continent of 
Europe. Tliat portion of coast-line to wMeh we shall here 
confine our attention is marked out by very definite natural 
boundaries. Casting the eye over the map of Europe, at 
the widest part of the Mediterranarn Sea a boot-formed ]3ro- 
jection of land will be seen shooting out from the continent. 
This is Italy. At the noriheim border of this long narrow 
strip of land the Alps stretch in a semicircle from sea to 
sea, and form a natural line of demaraition between it and 
the north of Europe. Prom tlie westein elevations of the 
Alps, the chain of the Apennines sweeps in a curve nearly 
along the centre of Ihily, till it approaches the southern 
extremity. There it divides into two braiiches, each ter- 
minating on the sea-coast ; the one. at what may be termed 
the heel of the boot, the other at its toe, upon the strait 
wMch separates Italy from Sicily. Italy stretches from 
38® to 46® north latitude ; it therefore lies entirely within 
the wanner section of the temperate zone. The heiglit 
of the central mountain range, and the numerous nar- 
row valleys intersecting it, conspire to modify its cHmate. 
The weather of Ibiiy is more variable than, from its position 
on the globe, we should have been led to anticipate. I'here 
is in consequence, too, a great variety in the comparative 
fertility of its valley-laiicls. 

We are now about to trace the fortunes of a state which, 
occupying at first a scarcely i>erceptible space on the surface 
of tms district, came in course of time to rule over the whole 
of this Italy, and tlien to identify Italy with itself. About 
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the middle of the Tuscaa Apennines, are the sourcp of a 
stream, which, flowing in a south- west direction, and forming 
the central drain of a 'wide valley, reaches the by two 
branches. Tiiis is the Tiber. As it approaches 'within some 
16 or 20 miles of the sea, it forms a curve, lil^rly at , this 
curve' the Tiber receives the waters of. the Anio from the 
soiith-east. Not far below the junction of these streams— 
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names of vrhich are ‘‘familiar as household words”— on 
the left bank of the Tiber, stands the city of Rome. TMs was 
Sit one time the capital of the whole known civilized world. 

it will be advantageous to distinguish the historical plain 
‘'ybieh we require to traverse into hve divisions, marked by 


characteristic features which the mind easily re(;ognw/-^H. 
These five divisions are respectively 

I. The mythological era of Roman history. 

IL Infant Rome: the development of the constitution oi 
Rome ^vithin the city walls, down to the election of the first 
plebeian consul and the burning of the city by the Gauls— 
events wMch happened respectively in the years S63 and 
387 of the city. 

III. The period in which Rome was bringing the whole of 
Italy under her sway. This terminates about the commence- 
ment of the first Punic War, about the year of the city 490. 

IV. The series of transactions, foreign and domestic, which 
terminated, shortly after the close of the Jugurthine War, in 
the amalgamation of Italy and Rome, and ■with tlie admission 
of all Italians to the right of citizenship, in the year of the 
city 665, 

V. The period of renewed struggle of factions, under the 
developed constitution, vrhich was terminated by t-lie successes 
of Osesar, in the year 703 of the city. 

It is not to be understood that these distinctions into 
periods exist in reality. The current of history is uninter- 
rupted. The events of one moment of time are interlaced by 
a thousand minute fibres with each other. These periods are 
merely marked out as aids to memory. This remark is made 
to prevent misconception. 

I. The first period embraces the mythological history of 
Rome. Legendary tradition is distinct from history ; stiH 
the legends "of a nation form no unimportant part of its bio- 
graphy. They are illustrative of its character. As the heart 
feels the imagination conceives. The heroes and demigods 
of a people are the embodiment of what the men of that 
nation most admire — of the qualities on the possession of 
which they most pride themselves. Nay, the constant habit 
of having heroes and their exploits held up to admiration, 
tends to form the character of a people. Legendary lore is 
first stamped with the moral character most esteemed among 
a race ; but when it has once attained a definite form, it re- 
acts upon them with even more force than they acted upon 
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4t. The legends of a nation are that nation’s passions re- 
flected and enlarged — like the spectre of the Brocken — on the 
clouds of the iimigination ; and men are pleased with this 
colossal image of themselves. It is because national mytho- 
logy is a living and enduring reality in the national imagina- 
^on — its idolatrous worship — the strengthener, when not the 
ori^n, of its peculiarities, ‘that we should know it^ in order 
aright to know the nation itself. 

It is not easy to learn the details of Roman myths and 
legendary fables. The Roman authors are all more or less 


imbued with Grecmn as well as with Roman poetry. What 
they give us is a compound of these two elements. Tiiat 
there was an indigenous system of superstition in the valleys 
of the Anio and Tiber is clear enough; but it is liard to say, 
of what has been transmitted to us by Roman authors, how 
much flows from this source and how much has been borrowed 
by them from the Greeks, 

Rome is seated on seven hills. Some miles below the 
junction of the Anio and Tiber, there was a low marshy 
plain, on the left or southern bank of the united waters. 
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round which the stream made a bold sweep. Landward, the 
rising grounds toward Mount Algidus inclosed this marsh. 
In the centre stood an isolated, steep, and craggy eminence, 
afterwards designated the Capitoline' Rock or Hill j and 
between tHs and Mount ATentine — the most westerly of the 
prolongations of the uplands mentioned — stands another 
isolated mount, designated in after times the Palatine. From 
these five tongues of elevated land the country continued to 
ascend to the south ■ by a scarcely perceptible rise, till it 
reached the base of that extinct crater which forms the bed 
of the. Alban Lake, , behind wMcli, rather to the eastward, | 
towers Mount Algidus. ' Eastward, there was a considerable 
tract of level land, lying on .both sides of the Anio, and 
extending to the left bank of the Tiber. At the eastern 
extremity of this plain ascend the bold crags, within which 
Tivoli is embosomed. North of the Tiber was a rocky land 
aboiiiiding with small lakes, the beds of extinct volcanoes. 
This land was channelled and fretted, like the wrinkles on an 
old man^s face, by innumerable streams. . Toward the sea- 
coast, tlmt is westward of the city, the elevation of the soil 
sunk rapidly. , On a line with the city, and further inland, 
the rocks are all of volcanic origin — chiefly a land of tufa ; 
on the other side sandy barren tracts alternate with salt 
marshes. Rank and deleterious vegetation clothes the one; 
the other is covered with forests of evergreen, oak, and a kind 
of cork-tree. The same deep forest growth hid the base and 
ascent of Mount Algidus. 

Amid tMs rude but not sterile country, several states 
Imd sprung up before the foundations of Rome were laid. 
The towns of Etruria pressed upon it from the north ; 
the Ascans, Volscians, Samnites, Hernici, &c., from the 
east and south-east. The kindred Latins occupied a 
narrower territory to the south-west. The Romans bor- 
rowed some elenmiits of their mythology from these surround- 
ing states. TMs circumstance seems to have given a frag- 
mentary and mechanical cliaracter to the Roman mythology. 
The early names of the indigenous Roman gods have 
[lericslied ; but their characteristics liave survived, and they ■ 
iiave a strong ' smack of their natal soil. One of the most 
prominent was Fever — a natural goddess in a land of marshes | 
and miasma. Another was Terror — a strange panic-striMng j 
being, which now stupefied the Roman and again the enemies’ | 
ranks. Another was the power wMch breatlied courage, en- ' 
during resistance, into the breasts of men ; and another was 
the god of good counsel. To all these powers we find altars ; 
erected in early Rome. ■ When we come to the period of 
the antique legends of heroes and the strange traditions ' of 
the early priesthood, we recognize the vigour and the’ rude- 
ness of the age in which they originated. Rapacity, craft, 
and courage are the. most admired characteristics of the early 
heroes. Continence is a virtue, because it is conducive to 
strength and' martial vig*>ur. At the altar alone was there 
safety for man, beyond, what. Ms own skill and valour could ^ 
insure him ; and even there protection was only precarious. 
The first moral admixture in tMs ' lawlessness of will and 
imagination, is the injunction of continence as a strengthener 
of the warrior’s arm. The next was the practice of justice 
and kindness to fellow'-citizens. Hatred and contempt of 
the foreigner were allowed, and even encouraged. These 
narrow virtues — like those of all rude nations — were the 
result of cixlculating selfishness. But the habits of self- 
restraint which they prompted, in course of time, lent greater 
giace and nobility to the character. To save a Roman 
citizen in battle was to earn the proudest of the wreaths be- 
stowed on victors. From the earliest periods of the recorded 
history of Rome we find women occupying a happier position 
than in any otiier state of antiquity. 

These were the elements of the popular mythology and 
traditions of Rome. Tlie secret knowledge of the pontifis and 
augurs was a very diflerent thing, Superstitioni s of indi- 
genous growth, and gets fashioned into a kind of consistency 
by lapse of time, not by deliberate forethought. The element- 
ary powers of nature wielded, according to it, sovereign sway. 
The advancement of the nation iii a rude morality communi- 
cated in time something of a moral character to their deities. 
Tiie ferocity of savage enthusiasm became regulated ratber 
than .softened- Down to the close of the Roman republic, the 
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vmm which the Romans admired was more akin to valour 
than to what we now call virtue. Reaching back into the 
past in order to confer at least a bygone eternity upon the 
deities of their imagination, the old traditions of volcanic agency 
were blended with other elements of awe ; and hence the pit 
of Acheron, the fire-breathing Cacus, and other inflammable 
apparitions. Superstition filled the popular imagination of 
Rome, and do.mineered over it for centuries. The outgrowth, 
in the first instance, of, Roman character, it became mainly 
instrumental in keeping the Romans what it found them. ' To 
understand the Roman aright we must remember that this 
belief was ever present and powerful in iiiin; that whatever 
physical objects might greet Ms eye, these were ever near him, 
Lords of the visionary eye, whose lid falls not and cannot 
fall,” Dreams we may call them, but they regulated the 
actions of a powerful people for a tiiousand years ; and they 
have outlived their dreamers! 


GEOGRAPHY.— CHAPTER I. 

UEOGEAPHY DESCillBEB AND DEFINED — THE BELATIONS 
BETWEEN HISTORY AND OEOORAPHY. 

Op ail the systems of that 'magnificent spectacle of order, 
harmony, and beauty which we call the universe, tliat within 
wMch the journeyings to and fro of our own home-plaiiet 
is confined most nearly and most immediately concerns us. 
Even that circle of swift- wMrling orbs, small as it is com- 
pared with the immensity of worlds which wheel thmiigh 
space and stretch beyond the limits of human conception — 
unless in some highly favoured mortal in some glorious mo- 
ment of special inspiration and entrancenient — is found to be, 
for most men, too heavy in its demands upon the intellect. 
Hence we are glad to separate, as it were, in our thoughts, 
the earth on which we dwell from its co-travellers in .space, 
and fix our attention upon that as a sufficing object of study. ■ 
It contains within its circle the greater portion of that, which 
stirs our hopes, inspires our joys, or awakes our fears. Our 
sympatliies — ^personal, domestic, social, and national— are 
interwoven with it. Our inborn curiosity, touched into 
activity by its charms and gratified by its revelations, in-' 
duces us to inquire with earnestness into the phenomena in 
the midst of which we are set. The scenery of earth, ocean, 
and sky are felt to be not merely the petty adjuncts of oui 
little life,” but mysterious realities demanding' examination 
and study, because our existence is, with inefiable ..consiim- ' 
muteness, inwiought together with them in singular inti- 
macy. AU the perplexing complexities of our surroundings 
we cannot comprehend ; yet we anxiously seek some know- 
ledge of the mesh of phenomena enwrapping us, of that 
indefinite and infinite perpetuity of occurrences and recur- 
rences of which we are permitted for a brief space to be the 
spectators, and among whose marvellous evolutions and, revolu- 
tions our -.life is to be' spent and our life’s- wo.rk done. TMs 
study of the earth as the habitation of man, in its place' 
among' the hosts of the 'sky, as an object of curiosity' and 
interest, and as a revelation and suggestion of inarve!Iou,s 
truths and fascinating thoughts, receives the name of 
geography. 

Geography is, in a gi*eat measu.re, a derivative 'Science.. 
Many of its facts are adopted from otlier sciencoH, and are 
accepted as postulates by it. From astronomy it receives its 
knowledge of the position of the globe in reference to other 
celestialbodies— its form, size, motions; the theory of eclipses, 
the explanation of the- proces.sioii of the season.s, &c. h’rorn 
geometry it acquires the power of representing, by artificial 
means, the forms of its various parts, the iiHjdf* of ascertain 
ing the longitude and latitude of [daces, and the varioiu 
methods of admeasurement wdiich it requires to employ. 
Geology supplies a knowledge of tiie form ainl ffistribution of 
the solid portions of its surface. Ilydrogn^aphy imparts Himi« 

I lar information regarding its fluent constituents; and meteor- 
i ology provides such lessons about its aeriform vesture 
and the changes which take place therein as may be relied 
on. Chemistry details the nature, properties, and modifica- 
tions (past or possible) of the elements which compose it. 
Dynamics and statics describe the forces and influences which 
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operate in or rule over its motions, and mechanics details 
the variations produced or producible in its materials by the 
action and interaction of forces or agencies for applying and 
directing force. Ethnography, zoology, and botany unite to 
tell iis the races of animals and the species of vegetables 
' which had their habitat upon and now occupy the earth. 
Electricity and magnetism seem to pervade the universe,^ and 
produce or affect some of the grandest and most intricate 
phenomena of nature; and the sciences which deal with them 
explain to, the geographer the secret of thunder and lightning, 
the aurora borealis, the variations in the needle of the 
mariner’s compass, &c. History records the successive muta- 
tions of race, dynasty, government, industry, incident, condi- 
tion, &;c., of man during the past; political economy makes 
known the laws which govern these mutations; and statistics 
note for us the results which Iiave flowed from the operation 
of any or all of the causes which are brought into light by 
historical or economic research. 

It has always been found difficult to fix within definite 
limits the matter of geogi'aphical science. It has even been 
thought right to keep the range of it as wide and vague as 
may be, so long as the knowledge included in its sphere and 
scope was useful So vast indeed is the material included in 
any adequate science of the earth— as the theatre in which 
all the powers and laws of nature are displayed through an 
infinite variety of operations and changes — that it has been 
felt that a new name might very appropriately be given to 
it, and it has been proposed to call it physiography (Gr. 
p/mm^ nature, and graphe, a writing), the science of 
nature. Such a science truly would — like Aaron’s rod — 
swallow up all competitors, and be itself at once a , science of 
the universe and a universal science. Even were such a 
science formed, and all experiences with all the truths they 
yield were comprised within the sweep of its dominion, we 
should still require for convenience’ sake a separate sectional 
science wlfich should bring together for us, in some compre- 
hensible unity, a knowledge of so much of the truths it had 
gathered together as would explain the nature, extent, condi- 
tion, and place of the earih as the temporal abode of man. 
These would probably arrange themselves so as to supply 
accurate and systematic information concerning the earth’s 
form, position, surface, population, and products, and the 
condition and changes of the surface of the earth, since 
it was, and bearuse it has been, and is, the habitation of man. 
The former would constitute physical, the latter political 
geography. While, therefore, not desirous to contract the 
sphere or lessen the scope of science, we sliall collect and set 
forth, as fully and faithfully as we can, the materials fur- 
nished by the several sciences which in their aggregate pro- 
vide what the Germans call an erdhunde, a Imowledge of 
the earth. 

Geography ” literally means a “ written description of 
the earth.” It is derived from the Greek words ge^ the earth, 
gmphe,^ a writing. Geography might therefore comprehend 
a description of everything both upon the earth and under its 
surface: land and water— mountains, plains, seas, and oceans 
— plants, trees, and shrubs — every species of land and water 
animals— and man in his moral, reli^ous, social, and political 
condition. Geography, in this sense, might also include (1) 
a description of the earth as one of the planets of the solar 
system, revolring round its own axis every twenty-four hours, 
producing day and night; and round the sun in a year, pro- 
ducing the alternations of the seasons; (2) a description of 
the composition of the different rocks and soils on the surface 
of tile e?u’th, of the various strata which are said to constitute 
its crust, of the animal and vegetable remains found in these 
strata, with disquisitions on their history, formation, &c. 
Geography would tliu.s absorb into itself the sciences of 
botany, zoology, astronomy, geology, and mineralogy. Al- 
though no geographical treatise would be complete without, 
to some extent, calling in the aid of these sciences, the term 
‘^geography” is generally used in a much more restricted 
sense, namely, to signify tlmt science which ascertains or 
determines all the external facts relative to the various coun- 
tries on the globe which render them fit or unfit for the 
abode, the comfort, the happiness, and the civilization of 


1 Geography supplies a description of the different countries,, 
kingdoms, states, cities, &c., on the earth’s surface, and of 
everything therein relating to the condition of the human 
race. It ascertains in every country, the proportions and 
situations of land and water, internal seas, lakes, and rivers 
—the size, elevation, and position of the different mountains— 
the extent and course of the rivers — the nature and position . 
of sv/amps and bogs— the extent of the plains, &c. ; it informs 
us of the nature of the soil and vegetation, whether they are 
adapted for agricultural purposes, for grazing, and for the " 
raising of food and clothing for^ man; the climate also must 
be taken into account as bearing in a marked degree upon the 
health, subsistence, and social life of the ^inhabitants. As 
no country ever rose to a prominent position in the scale ol 
civilization, unless possessed of ample capabilities for trade 
and commerce, everything — whether mineral wealth, agricul* 
tura! productions, animal or vegetable life — which can, eithei 
directly or indirectly, originate and extend the commercial 
prosperity of a nation may fairly be included in a treatise 
on geography. 

A general knowledge of geography is now considered so 
indi.spensably necessary for every one, whatever his rank or 
station in life, that the rudiments of it are taught among the 
elementary branches of education. No one can open a book 
of history, of voyages, or of travels, or even a common news- 
paper, without meeting puzzles and difficulties in every page, 
and without losing a great portion of the instruction and 
information they contain, unless he possesses an accurate 
knowledge of geography. 

It is evident that the conditions of nations must greatly 
depend on the position they occupy. The Jews, for instance, 
were concentrated and confederated not only by their spe- 
cially theocratical constitution and worship, but also by their 
location on a strip of land about the size of Wales on the 
very frontier of the East— insulated as they were, on the one 
hand, by the enormous trench of the valley of the Jordan 
from the mainland of Asia, and hemmed in by the Mediter- 
ranean, to them “ the Great Sea,” from progress westwards 
on the other. Greece again, from its peninsular position, its 
large extent of coast, its exceptional facilities for approach 
and egress, as well as its island-studded ArcMpelago, was ad- 
mirably fitted for a nation of adventurous and enterprising 
colonists, a warlike and restless people, and a race of seekers 
after wisdom. Our own insular situation, too, has had a 
great effect on our national ciiaracter and our place among 
the seafaring poqmlations of the earth. Even things of less 
importance, as some might think, exercise a remarkable in- 
fluence over states and people. The fertility or barrenness of 
the soil, the nature and variety of its products, the possession 
or want of minerals and metals, and whether these are pre- 
cious or useful, modify the industries, the mode of life, and 
the character of those who settle in and dwell upon a country. 
We all know' how the habits of the people on a rich alluvial 
delta, fruitful in corn and rice, differ from those who live on far- 
stretching, undulating prairie-ground, producing only food fit 
for cattle, which again furnish food for their nomad herds- 
men. Forest land .suggests huntsmen and timber industries; 
mountains, freefooted, imaginative, thoughtful occupants. 
The lands of the olive and the vine are those of poetry and 
music. Heat quickens passion and relaxes effort till self- 
indulgence becomes all-engrossing ; while cold chills the 
emotions into torpidity, and slackens all the energies of 
the human machinery, till indolent inactivity becomes the 
special pleasure of existence. Tn this, and in many other 
ways, a knowledge of physical geography assists us in under- 
standing the history of the past and realizing the condition 
of the present. 

The geography of any particular district is a description of 
its physical peculiarities, including an account of its superficies, 
as it is shared between land and water, hill and valley, lake, 
river, or sea. Details of its products, artificial, animal, vege- 
table, or mineral, are given. All these things, as a little reflec- 
tion will suffice to convince us, constitute important parts of 
a nation’s story. The temperature of a country’s climate 
influences strongly, not only the habits of men, but also their 
I innate^ character and disposition. In cold climates the 
I necessity of warm clothing and the difficulty of procuring 
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Mequate food, it is easily seen, will produce provident 
and active habits among the inhabitants. In warmer climes 
we hnd a greater susceptibility among the native races, a 
quickness of apprehension, and a gimter delicacy of taste 
tlmn "we hnd among the dwellers .in colder regions. In 
natives of the north, on the other hand, we find more 
steadiness of purpose, superior powers of previous calculation 
and .arrangement, and a more solid and firmer , textoe in 
their mental capacity. The necessity of our nature, under 
these circumstances, will lead men in different localities into 
. widely different spheres of activity, calculated to develop, in 
varying and unequal degrees the dispositions and faculties 
of their 'minds. 

Again, the changes which, through the succession of periods 
of time, take place in the geographical condition of a country, 
will exert an influence in modifying or altering the manners 
and dispositions of its inhabitants. It is impossible minutely 
to analyze these changes which may take place in the features 
of a country. It may be stripped of its trees, and thus its 
climate will be altered. The sea may have receded from 
or encroached upon its shores; mineral treasures may have 
been discovered, or the art of malting them available may 
have been lost. Many other variations may from time to time 
occur in the geography of a country, calculated to produce 
changes in the condition and character of the inhabiUmts ; 
and the knowledge of these is indispensable to the proper 
understanding of its history. 

The natural divisions of the earth, though they influence 
the poKsition and relations of nations, do not, however, alto- 
gether control them, and we find ourselves induced to con- 
sider the artificial divisions into which, at different periods, 
portions of the siirfa-ce of the earth have been f jartitioned and 
settled. An acquaintance with the distribution of races, 
nations, and languages, helps us to comprehend how the 
migrations, the iinions, and the' separations of communities 
liave arisen; and how, too, intended changes in the relations 
of peoples have been checked and frustrated by physical 
causes, and commercial, economical, or political reasons 
founded on them. A clear apprehension of the localities in 
which great events liave happened aids the mind to realize 
them, and a knowledge of the comparative strength of nations 
— (Mmmercially, politically, and numerically — enables us to 
understand how transactions took the turn they did, and the 
changes wMch surprised the nations themselves, occurred. 

The order of nature, as exhibited by geography, affords 
many proofs of the supreme wisdom and goodness of the 
Mighty Maker, Controller, and Providence of the universe. 
We cannot avoid perceiving that God has fitted and arranged 
the surface of the earth, and imparted their special cliaracters 
to its productions, that it might be the residence of men; and 
tiiat men—by observing, following, and realizing the purposes 
of the Most High, even when the knowledge of them is gained 
only by groping towards the Ight—are brought, often byways 
that they know not, to undertake the emigrations and immigra- 
tions which have had so large a place in the history of mankind. 
Here again we find the relations between history and geo- 
graphy insensibly blending their lessons and tlieir interest. 
How singularly, for instance, might the liistorj of England 
have been changed had Henry YII. been less dilatory in 
accepting the offer of Columbus to take service under him as 
an explorer of the western seas, and so have won for England 
the glory and benefit of being the first to penetrate and 
possess the mighty continent of the New World. 


OHAPTIE II 

HISTORY, SOTTECES, AND PROOKESS OP GEOGEAPHlOAIt 
KNOWLEDGE. 

Spaese and scanty notices culled here and there from the 
pages of Hebrew, Greek, and Eoman writers, are the only 
materials we have for constracting a geographical conception 
of the ancient world, or for knowing wiiat idea of the surface 
of the earth was entertained by its ejirlier inhabitants. In 
the traditionary age. of wiiich there are intimations among 
every race, man toiled on or wandered over the earth seeldng 
the means of mere existence, and earned his bread by the 


sweat of his brow. Food, was obtained by the tillage, of the 
ground, or by the pursuit of wild creatures in the woods. A 
hewn-tree hut was raised for shelter, or a cave was cleared foi 
a' resting place. As, men m,altipiied, they formed. separat<j 
interests, and grew from families into tribes. Physical 
energy was in its prime, and soon gained predominance over 
other powers. The purposes for which it was used were con- 
quest and luxury. A civilization, whose sign and proof was 
material grandeur, and whose basis was tyran,ny, spread 
abroad. ' Conflict with nature was 'a sad necessity of life, but 
sadder necessity arose — that of the conflict of man' against 
man, tribe with tribe, and empire against empire, till war in- 
corporated itself as the arbiter of fate. Escape from tyranny 
was sought, and the search for peace was made by migration. 
Thus, across river and over mountain, tlixougb forest and 
swamp, men were dispersed from inland centres to sea 
margins, and shaped out for themselves territorial claims and 
limits. These were defended by institutiou.s, customs, and 
laws against the evils of actual or possible invasion, but these 
very defences at last became barriers against blessing and 
benefit. The bonds of race, nation, and state overpowered 
those of general brotherhood Political geography was thus 
in the earlier ages influenced by physical geography. The 
records of the rise of nations, the migrations of races, and the 
establishment of states are all lessons fraught with interest 
for the geographer, for they convey the first glimpses and 
intimations we can get of man’s achievement of a kn >wledg0 
of the surface of the earth, its peoples, its products, and its 
phenomena. 

It is difiiciiit to separate, even in thought, ethnographical 
from geographical facts. In Gen. x. we have an early classi- 
fied smnmary of the geographical knowledge of antiquity. 
Appearing at first sight as a mere ethnogra])hical table, it is 
found upon examination to be arranged in geographical order. 
The information therein contained, supplemented by that 
given in Szek. xxxvii,, conveys concisely an outline of the 
knowledge of the world possessed by the Jews, surveyed from 
their own po.sition on the maritime curve of lowlands wliich 
skii't the Mediterranean. Its sweep extends from Media md 
Slam on the east to Greece and Tarsliish on tiie west, and 
from Gomer and the Caucasus on the north to Arabia and 
Nubia in the south. Their territory was a “ promised laud.” 
It was surveyed, conquered, allocated by lot, and each inherit- 
ance in it was defined and inalienable. No country, as Milmau 
says, could be less dependent on foreign importations; 
it bore witliin itself everytliing that could be necessary fo: 
the subsistence and comfort of a simple, agiicultural people.” 
Surrounded, however, as the children of Israel were by nations 
which attracted and conducted the commerce of the ancient 
world, they were brought by their geographical x>osition and 
their historical development into intimate relations with them 
and their pursuits. The story of the Jews could not be tcdd 
without references to, and notices of, the neighbouring states. 
Egypt, Arabia, Phoenicia, Assyria, Babylon, Persia, Greece, 
Eome, &c., came into relation with the chosen people, and w'e 
receive from their records illustrations of their populations, 
customs, economy, products, and pos.sessions. The Fenhi- 
touch, the historical books, the Psalms, and even the Prophets 
are sources of fuller information regarding the nations of 
remote antiquity than any other writings. Of course, the 
kuowdedge conveyed by the Bible on these topics varies in 
amount and value with the age of its books, and the geo- 
graphical view of the earth it po’esents is considerably differeiit 
in the patriarclial, monarchical, the exilian, and the Chris- 
tian eras. Of no ancient territory caii we franm from their 
own books so clear a conception as that of the Hebr(?ws, and 
no other books afford so many side-liglits regarding the geo- 
gi'aphy of the nations of antiquity as the Bilffe, 

Although every age has not had its geograplii<?al system — 
its classified compendium of geographical knowledge— evei*} 
age has nevertheless its gcograpliical theories. There is a 
propensity which leads men, in the absence of ascertained 
facts and correct inductions, to build up liypotiieses, in many 
cases most baseless and extravagant, Su(;h, for example, is 
the golden chain of Homer, by which the i^irth is sus] tended 
from heaven. Such is the Indian belief, that the world h 
supported on the horn of a cow, that the cow stiinda on an 
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eiepliaEtj the elephant on a tortoise, the tortoise on — what 
no one dare imagine. Theories like these, giving a form to 
men’s notions of the world, existed long anterior to the intro- 
duction of systematic geography. 

The Sources of Geographical Knowledge. — In reviewing 
the' history of geograpMcal knowledge, there are three great 
periods, each of which will be most fittingly and advantage- 
ously esamined apart. The first extends from^ the earliest 
periods of which any written records have been handed down 
to us, till the bestowing of a systematic form upon geograpM- 
eal science by the school of - Alexandria. The second proceeds 
from the introduction of this more systematic method of 
traiting the science, till the age of Ooimnbus. The third 
relates "to the progress of geographical science down to the 
present day. 

1. Concerning the first period, we are obliged to glean all 
our geographical knowledge from works devoted to other topics. 
The'cmitiniiance of this period, as to time, varies in different 
nations : it is determined not by the date at which the more 
scientific form was given to the science at Alexandria, but by 
the date at which each nation in succession became acquainted 
with and adopted it. Of all the nations which were iilti- 
iiiateiy incorporated in the Roman Empire, and in which 
scientilic progress was influenced by the school of Alexandria, 
there are only three whose records p^e^dous to this date we 
possess in their own language — the Roman, the Orecian, iind 
t!ie Jewish. A large proportion of Greek literature, con-- 
tom ng by far its most original and valuable writings, belongs 
to If ! n 

/ (,/7 — he peculiar characteristic of the geographical 

det ils uwch may be gleaned from the Jewish writings is 
tii t u V lid and graphic reality — so long as the events of 

the aalive refer to the limited sphere of the heritage of 

that race. The boundaries of this sphere are not very dis- I 
tihctiy defined. They extend from a parallel of latitude 
passing between Damascus and the termination of the chain 
of Mount Lebanon in the north to a line between the bottom 
of the Gulf of Akaba (the bifurcation of the Red Sea) and 
Cairo in the south; and from the Great Sea which washes 
the coast of Syi’ia in the west, and the edge of the desert 
wliicli lies between the fertile land to the east of Jordan and 
the Euplmates in the east. The relative position of the 
most important places within these limits is tolerably well 
ascertained ; but their real distances from each other are 
rudely reckoned as so many days’ journey. The general 
character of the country — as level or hilly, coast or inland, 
sand- waste or marsh, is faithfully indicated ; but the extent, 
interniptioiis and intersections of mountain ranges are no- 
where explicitly noted. Some of the most striking meteoro- 
logical phenomena are correctly referred to; natural history, 
as far as it relates to the vegetable and animal ^kingdom, is 
insufficiently indicated, and this is still more the case with 
regard to the mineral kingdom. The incidental information 
furnished in the Scriptures is that of writers intimately 
acquainted with the localities of the central point and capi- 
tal of their native land, Jerusalem. Every wider circle suc- 
cessively described is more and more vaguely known to them, 
and with regard to aU beyond the limits of their own terri- 
tory they are in utter ignorance. Their familiarity with the 
objects within the sphere of their acquaintance has had the 
effect of making riieir incidental notices of geograpMcal 
phcriomena rather expressions of the impressions of external 
nature upon a passionate temperament in a state of high 
excitement, than correct delineations of objects as they exist 
in themselves. They are therefore to be carefully and guard- 
edly used for scientific purjjoses. 

Greek — The peculiar characteristics of the geograpMcal 
details winch may be gathered from Greek authors of this 
period, though they relate to a wider range of the earth’s 
surface, yet exhibit frequently less accuracy, greater confusion, 
and hence occasion considerable difficulty in reconciHng con- 
flicting statements. The Jews were a very numerous tribe 
of Semitic race. Among them a family unity of thought and 
expression was kept by their exclusive religious opinions 
and ritual. The Greeks w'ere a natural family— their lan- 
guage, customs, and laws throughout that extent of the 
earth’s surface over which they were scattered were much 


the same. But they were not like the Jews — one organized 
body. They had not one temple to which all eyes were 
incessantly turned. They had not a Levitical tribe dwelling 
among them, without a local habitation of their .own, to re- 
mind them incessantly of their brotherhood and unity. 
Every city in Greece, almost, governed itself. Hence we may 
mention as a simple example of the ■ confusion necessarily in- 
troduced into geographical details by this circumstance — that 
almost every city in Greece had its own peculiar standard of 
superficial measurement, and yet ail these different standards 
had the same name. The difficulty of understancliiig or re- 
conciling the statements regarding the distance bet'ween places 
occasioned by this circumstance is the least evil arising from 
it ; often when one author only specifies such a distance, we 
are unable even to conjecture the length he attributes to the 
term he uses. The more precise and artificial methods of 
computing distances in Greece are often less informing than 
the rude estimates of the Jews. Another source of perplexity 
lies herein, that much of the information contained in Greek 
writings refers to lands foreign to their authors, and to periods 
which were ancient to them. Heariy the whole of what we 
find in the Jewish annals relates to their own country — ■ 
there is no foreign admixture there ; the narrative relates to 
scenes familiar to the scribe. The more locomotive Greek 
rambles over a wider surface ; tells us of much with wMch he 
has become acquainted only by a single transient visit — much 
of which he knows only from hearsay. Not only is his 
knowledge on this account less exact and trustworthy, but he 
adds to the confusion we Imve already noticed as existing in 
his measures of distance, by borrowing the names of the 
measures of foreign nations to express the distances between 
places in foreign lands. To compensate for this greater con- 
fusion and vagueness, however, we find, towards the close of 
tMs era, among Grecian authors, a scientific spirit growing 
up, which brings them back to accuracy, and communicates 
greater fulness of knowledge in other matters. The military 
precision of the movements of Xenophon and Alexander, the 
care with which they were recorded by men of scientific 
attainments, give a definiteness to the details of the close of 
the Greek period superior to that of the Jewish. And the 
systematic inquiries of Aristotle into natural history and 
physical phenomena, furnish us with an amount of available 
information on these subjects of which no counterpart exists 
in the Hebrew wiitings. 

Roman . — The geographical details to be gained from the 
earlier Roman authors have also a peculiar character, spring- 
ing from the very marked national features of that people. 
With the Romans everytMng relating to matters of adinea.s- 
urement was business-iilte and practical. In a class of 
writings repulsive enough in their form, but valuable as con- 
taining information nowhere else to be found, and Mtlierto 
too much neglected, known by the designation of Agrlmensores^ 
i.€. land-measurers, we find information respecting the man- 
ner in which the Romans were in the habit of measuring the 
lands allotted to their soldiers or citizens in conquered terri- 
tories. We are thus certain that the Romans were, from 
the earliest periods of their history, nicely accurate in their 
measui'emeiit of the earth’s surface for domestic purposes. 
Let us next turn our attention to their unrivalled system of 
tactics, Rome was to them but the central point from which 
all their excursions proceeded. Every seizure of territory by 
the Romans was made after a careful calculation of the food 
: requisite to mamtain it, the means of support for their forces, 

I the amount of tribute wMch could be exacted by the imperial 
: city, without altogether rendering the residents desperate, 

I and the extent and facility or difficulty of transport on the 
roads leading to it. These calculations were made with the 
same precision and accuracy as in the measuring out of acres 
from the public lands to private citizens. Owing to this 
peculiarity of the Roman character, wherever that nation 
projected or effected conquest, the notices contained in Roman 
writers concerning that territory furnish us with accurate 
details of the distances between place and place — the first 
great requisite of accurate geographical information. The 
manner in which tMs outline is occasionally filled up is 
equally characteristic. It furnishes us with notices of the 
face of the country and its meteorological phenomena caicu- 
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laied to 1)6 useful to any one about, to conduct military opera- 
tions Initj 'with, details of its products interesting to him who 
may have an army to feed In it, and' such estimates of its 
wealth as are alluring to the mind. 

In this period we are fiiniished only with materials. Our 
geographical knowledge must be constracted out of them. In 
executing , this task it is necessary, to keep stea.dily in 
mind the date of each .work from wliicli we extract informa-. 
tioii, seeing that in consequence of a nation alternately in- 
creasing by conquest from others, or being diminished' by 
conquest from itself, the same name denotes at different 
periods , very , different extents .of territory ; ’ that in. some 
instances where both influences have come into play, the 
same name may be .found applied at one period to a totally 
different, portion, of the earth’s surface from that to which it 
is applied at another. , It is, moreover, necessary to keep 
distinctly in view, that the immense majority of the wiiters 
and observers proceeded upon the assumption that the earth 
was one great extended plane, and that hence innumerable 
errors occur in their statements regarding the relative posi- 
tions of places, their bearings to each other, the figures of 
Ines' of coast, and the directions of mountain ranges. In 
attempting to use their statements as facts, we must always 
remember (1) the point in time from which their observa- 
tions commence, (2) the line along which they are carried on, 
and (3) the observer’s preconceived notions of the figure of 
the earth’s surface. 

IL The second period of geographical science reaches from 
the systematizing of geography by the Alexandrian school 
to the age in which the researches of Columbus and Ms 
successors struck out new fields of investigation, 

Alemidria7i,--~Th^ Alexandrian scliool had rendered more 
service by its preservation of tM works of original authors, 
and by its patient perseverance in the accumulation of facts 
in physical science, than by awakening or training powerful 
and original minds. The sedulous attention paid at Alex- 
andiia to the collection and preservation of the' wiitings of 
the philosophers and poets of former times ; the studies 
..necessary for illustrating wliat time was rapidly rendering 
obscure in these writings, or for preparing new and more 
correct copies of them, produced a class of scholars to whom 
the epithet grammanans was applied. In this epithet in 
its original acceptation everytMng that was necessary to the 
elucidation of the classic writers was included, and among 
these not the least important was an acquaintance with the 
geography of many countries. Alexandria was frequented 
by visitors from aU parts of the then known world ; Alex- 
andrians visited all parts of it. There were indefatigable 
thinkers in Alexandria, who availed themselves of both these 
sources of information to extend their stores of knowledge, j 
While by this means one class of grammarians were accmuu- 
lating the data^ the facts of geography, the other was 
preparing to elevate it to the dignity of a science. 

The systematic geographical works, which are the nucleus 
of our knowledge of the world, belong to its earlier writers. 
The most important are those of Pliny the Elder, Strabo, 
Mela, and Ptolemy, from them we obtain not only rich and 
minute details of the geographical facts of their own time, 
but of the geograpMcal theory which gave form and con- 
sistency to the science during that whole period. 

Medimal . — The works from which our supplementary 
knowledge is derived are those compiled prior to the subver- 
sion of the Eoman Empire. These have all a kindred form 
and spirit ; they all more or less teach the doctrines of the 
Alexandrian school. With the irruption of the northern 
tribes, a new era of greater diversity commences. The 
ecclesiastical wuiters refixin for a time the old impress, but 
it gradually wears oft'l The Jewish writers on geography 
retain it still longer ; down to the thirteenth century we can 
trace Alexjindrian learning in them. The Arabian writers 
are of the same school and time. Then come tiie writers of 
the age of our Mandevilles and Marco Polos, the credulous 
but graphic and inquisitive precursors of a better age. 

In this period we have systematic writers who furnish us 
at once with a framework wherein to arrange wlmtever facts 
we can glean, and a key to the understanding of their 
language. We are less apt to be misled by dreams of 
von. 


cosmogony; for intellect is sutiicieutiy advanced .to 
even ..the minds most. addicted, to .mystical pursuits to' recog- 
nize their limits, and avoid caiTying them into' the field c/ 
geography. ' Towards the close of this period the sources 
become more numerous and varied; and a ■ more extensive 
■ and careful study of national and individual character is 
necessary to enable us to estimate aright the value of' the 
different pieces of information we receive iro.m the writers 
of these times. 

III. The rerdval of intellectual activity throughout Europe 
'■displayed itself with aliiio.st pireternatiiral .activity in- .' the 
pursuit of geograpMcal knowledge. The ancient , classical, 
authors were diligently studied 'and edited.' Informa-. 
tio.n collected' from merchants and mariners, Christians and 
Moliammedans, .was redacted and published. The ■ art ol .' 
.map-making, pointed , out by the Alexandrian school- and 
improved by the Arabs, was sedulously ' practised. States, 
and monarchs vied with each other in patronizing ingenious 
and adventurous men, who roamed through unknown' lands 
and penetrated into ' unheard-of seas. The fruits of ■ this 
busy industry wnre huge accessions of wealth, and continual 
.fresh gratifications of curiosity concerning new lands; and in ■ 
this busy time a man unetpialled for Ms cool iotelleetiml 
'daring arose. The shape of the earth had been accurately 
enough inferred before his time ; but although the learned 
yielded a theoretical assent to the problem, even with them 
'it did not overcome the impressions of the senses. 'Beyond 
the ocean which had been found to wash the visible shores 
of all the known ' world, 8veryt.hmg ' was di.m conjecture. 
To venture out into the unknown, a region over which al 
the darkest and most fantastic sliadcnvs of iiriaginatior 
hovered, was an undertaking at tlia bare conception of wMcl 
thought shuddered and the heart recoiled. One man wait 
found with suflicient confidence in the i.iiferences o.f science.. . 
to adventure on . a voyage which, however iiiiexeiting it may 
seem to us, must have been, on the first outset, second only 
in awful anxiety to the plunge into eternity. It was then, as 
it were, a launcMng out into infinite space. Christopher 
Columbus not only held the rudder of his bark as calmly on 
the mountain biUows of the Mtherto iin traversed Atlantic 
as on the sunny sea of Ms native Italy, but kept within 
bounds at the same time the superstition and despair of his 
well-nigh frantic crew. He gained the reward of a truly 
heroic act of faith — success. 

Almost contemporary with the discovery ol the western 
world was that advance in physical science wMch has ever 
since kept pace with it. Galileo, Hewton, Laplace, Herschel, 
and Leverrier have arisen in quick succession; Cook, Bruce, 
Humboldt, Livingstone, and Stanley have been equally 
indefatigable in their spheres of action. In geographical 
research and adventure the labourers have neither been few 
nor' indolent. Not an instnmient Ims science invented, not 
a new field of inquiry has she opened up, but travellers liave 
availed .themselves of the one or the other. Arcs of the 
equator and meridian have been measured. The mysterious 
indications of the magnetic needle liave been followed up, 
until its declination and its dip have yielded their lessons. 
Commerce sent her pioneers. To these have succeed^^d, with 
higher and holier mission, but not with stouter hearts, the 
ministers of science and the missionaries ol religion. No 
recorded time, any more than any given space, has escaped 
curious research. While our Franklins, Parrys, and Kanes 
have been exploring the amorphous arctic regions, wliere 
. man yet crawls about, leaving no enduring trace behind, our 
i Cluimpollions, Niebulus, Riches, IfVoods, Scblieoiaims, and 
; Layards liave traversed tlie scenes of the early history of our 
race, to rescue from oblivion vvliat yet remains of their 
handiworks, and to piece togetlier and decipher the too 
scanty fragments of those records wMch iiavo been dis- 
covered or unearthed amid the debris of the dark rereward 
and abysm of time.” 

The works, more or less scientific in their nature, from 
which geographical knowledge may now be gleaned, are so 
multitudinous as almost to defy enumeration and chissifica- 
tion. They are of very unequal value, but every year we 
can trace, an improvement in them in point of accurate 
habits of tMnking. The number of travellers who submit 
a— 4 



IS 


aBOOBAPHl. 


the records of their experience to the public is continually 
on the increase. Milton, in framing an ideal system of 
education for the Commonwealth, proposed that that class 
to which even, lie, in his age, thought the advantages of 
systematic education must be confined, should travel, and on 
their return should submit a report of observations made 
during travel to government, and thus furnish additions to 
the national stock of knowledge and a test of their capacity 
for public employment. The establishment of a national 
system of education, the increased power and importance of 
public opinion, and the extended use of the press, is supply- 
ing what Milton wished, rather than hoped for. The number 
of our curious travellers far exceeds wliat he could have 
contemplated ; the public voice is, in last resort the acknow- 
ledged ruler; and the press is the means by wliich those who 
would serve this sovereign — the public — submit to his inspec- 
tion their observations, deductions, discoveries, or suggestions. 

The sources of our geographical knowledge are too frag- 
mentary, incidental, almost accidental Their aggregate 
results are, however, accumulating and increasing in value. 
We require ready and efficient means for making these 
results available, and an ideal in accordance with which to 
organize our geographical knowledge into a science. So 
lately as 28th September, 1859, Karl Ritter, the creator of 
scientific geograp%, died. In place of confining the idea 
of geography to a collection of isolated facts, and the presen- 
tation of them to the mind without any bond of union or 
association except tliat of their occurrence in a text-hook, 
their contemporaneousness in time, or their connection in 
place, he strove to discover the inner and natural relations 
between the earth and its inhabitants. Citing his facts into 
the presence of the mind from all quarters and from every 
science, he sought to deduce from these, by rigorous induction 
and by vigorous logic, the most varied and important trust- 
worthy conclusions which they appeared to yield, and so to 
Institute a “ Physiology of the Clohe.” He did not live to 
finish the mighty task he undertook, and which he fore- 
shadowed in outline in “Geography in its Relations to 
Hature and Man” (1817-18), illustrated during thirty years 
In many massive volumes, and reasserted in Ms “ Issay on 
the Study of Geography, and Memoirs on a more Scientific 
Method of treating that Science,” in 1852. Of the old 
multifariously encyclopediac geographies, the best is perhaps 
that of Malte-Gonrad Brun, the Danish-born secretary of 
the Geogiaphical Society of France (1775-1826) — “The 
Geography, Mathematical, Physical, and Political, of all parts 
of the World” Of the higher and nobler geography of the 
new scientific school, we may cite as an example that 
gorgeous panorama of nature which F. H. A. Humboldt, in 
1851, presented to the public in Ms “Cosmos; an Essay 
towards a Physical Description of the World.” Similar 
work has been done by Mrs. Somerville in her “Physical 
Geography,” by Matthew P. Maury, the American hydro- 
grapher, astronomer, and physicist, in his “Physical Geography 
of the Sea.” The scientific ideal of geography has been 
carried on by Berghaus, in his “ Critical Guide in the 
Domain of Geographic Science ; ” Arnold Guyot, in Ms 
“Earth and Man;” Henri Kiepert, in Ms “Historico- 
geographical Commentaries,” and by A, K. Johnston, J. 
Morse, James Bryce, Dr, Bogecamp, Frederic de Rougemont, 
W. L. Gage, A. Geikie, George Grove, &c. These, together 
with Boon, Voelter, Wenzig, Etzel, Kotschy,Wappeau, Kloden, 
Nicholay, Sabine, Markham, Stanley, Thomson, &c., and their 
followers, liave in all countries inspirited geography with new 
life and are expounding it in a scientific method. 

Looked at in the scientific form which Ritter suggested, 
geography is both an extensive and an intensive study. It 
implies not only a wide and accurate knowledge of many 
varied facts, but also a close and diligent exercise of the 
reasoning faculties. It seeks to comprehend the causes of 
dmnge, the course of law, the relations of phenomena, the 
results of intercourse and culture ; the lessons of the seasons 
and of soils, of animal and plant life, of cEmate and atmo- 
spheric influences, of man^s neglect and nature-s spontaneity, 
of normal force and abnormal action ; and it regards the 
entire life of the globe as an or^nic unit, simple in its 
complexity and complex in its simplicity. 


The importance ' of geographical discovery to commercial 
prosperity has always been recognized. This was shown in 
the institution of the great trade guilds of the middle ages, 
which merged in their turn into associations of various sorts 
for the opening up of markets for exports and imports; siicb 
as The Mysterie Gompanie of Merchant Adventurers — 
established by Edward I., 1297, and instituted by Royal 
Charter in 1505 — “for the diseoverie of regions, dominions, 
islands, and places unknown,” in which Sebastian Cabot held 
in 1548 the office of governor ; and The Governors and 
Company of Merchants in London trading to ^ the East 
Indies, foimed under the stimulus of the successes of Drake, 
Cavenffisli, Ealeigh, and others, who sent out (1582) James 
Stevens, the first EngEsliman who reached India by the 
Cape of Good Hope, and who were chartered by Queen 
EMzabeth, 1600. Another less formal body of merchants' and 
gentlemen, Interested in the inteHectual excitements as well ' 
as the material benefits of geograpMcal expeditions, was 
The Saturday Club, wMch, after many years’ existence, 
merged in The African Association, 1788, under whose 
auspices and with whose aid many expeditions into the 
interior of Africa were made. But the time came when 
men felt the need of organizing and comprehending the vast 
array of accumulated facts; and while Ritter was laying the 
foundations of a geograpMcal system philosophicaUy, others 
were striving to attain the same end practically. The first 
geographical society was estabUshed in Paris, 1821 ; the 
second, The Royal Geographical Society of London, was 
instituted in 1830; a tMrd was formed in Berlin, 1833, and 
since then similar associations have originated in all the 
capital cities of Europe, many of the large cities of America, 
the three presidencies of India, &c. The Scottish GeograpM- 
cal Society was founded in 1884. Their objects are all 
similar— (1) to collect, register, digest, and, where advisable, 
print accounts of new discoveries, dec. ; (2) to collect a library 
of maps, charts, books, &c. ; (3) to procure specimens of 
instruments, and to provide instructions useful for travellers; 
(4) to correspond with other similar societies; and (5) to 
encourage, aid, and reward geograpMcal investigations, and 
difiuse a knowledge of their results. 

The interest felt by all circles of society in a knowledge of 
other countries has always led to the ready perusal of books 
of travel in which descriptive or scientific geography was 
kept in view. Prom the earEest times our fellow-countrymen 
have been distinguished for their zeal in visiting far-off lands, 
and seeing the strange sights of the globe. Age after age 
sailors, soldiers, merchant-adventurers, diplomatists, men of 
science, gentlemen at leisure and of means, have been engaged 
in surveys, explorations, excursions, travels, tours, voyages, &c 
and have brought or sent home the tidings of what they saw, 
learned, and investigated. In numerous books of many sorts, 
historical, descriptive, scientific, and poEticai, there liave been 
presented to the world sketches of cities, countries, districts 
of ME or prairie land, mountain passes and lowland valleys, 
sea-board or river-course, in ah portions of the earth. 

Geographers have collected firom despatches, government 
papers, journals, diaries, travels, and sketch-books, the facts 
they narrated concerning the scenery and contour of places, 
and brought into our view the scattered notices wMch from 
time to time, and by different persons, liave appeared in any 
authentic record, and so furnished a complete picture of the 
aspects of nature in every quarter of the globe. It lias been 
no Eght task thus to collect, arrange, group, collate, and 
verify the various materials scattered through so many 
volumes, pamphlets, reports, &c. This, however, has been 
accomplished under the guidance of the inspiring idea of the 
great scientific geographer of Berlin. Every day the news- 
paper — “herald of a noisy world” — ^brings us news from all 
nations, parts, and places, and either excites or gratifies our 
curiosity concernihg regions near or remote. Gazetteers and 
school-books have spread a knowledge of geography among 
aE classes ; geographical journals and the transactions of 
societies also keep a constant outlook on all that is new and 
singular in man’.s experience in or discoveries regarding the 
earth, its phenomena, iniiabitants, and changes. Thus grows 
our acquaintance mth the world in which we live, and the 
need of garnering the knowledge gained with so much toil 
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THl FRENCH LANGUAGE.— CHAPTER 1. 

HISTORY AFD BTYMOIiOGIOAL SOITEOES OF THE FRENCH 
LANGUAaE. 

France, in an age prior to Mstoric records, was inhaMted by 
'■•a race of Aryan descent,, which had come originaily from 
Centra! Asia and spread OYer Europe. They were named 
Celts, and the language they spoke was Celtic. In early 
times some tribes sailed to Southern Prance from Phocsea — 
a town in Asia Minor nearly 25 miles north-west from 
Smyrna— -settled there, and built (about 600 b.o.) the city 
.of Massiliuj now Marseilles.* They were a commercial people, 


and had engaged in trade with the Romans eYen while the 
latter formed part of a mere confederacy of Italian townships. 
About 121 B.O. the Romans sent out a colony to settle in the 
valley of the Rhone. The influence and power of. the Romans 
increased, and ultimately, after a war wliicli lasted eight 
years, Julius Osesar (50 b.o.) reduced Gallia — as France ^ was 
then caled — ^to a province of Rome. Of the language .and 
literature of the Celts of Gallia no specimens have been 
preserved, though we may fairly conjecture that .both had 
received some cSture and development; and that their litera- 
ture of tale and ballad resembled tliat of other' Celtic races. 
It was the custom of the Romans, when .they .had conquered 



The inhabitants of the city of PhooJBa, threatened with being 
invaded by the Despot of Persia, formed (took) the resolution of 
leaving to the enemy, so much stronger than they, nothing but the 
stones and the most perfect solitude. Accordingly the Phocaeans, 
a maritime people, all embarked on board their vessels, carrying 
[with, them] the most precious of the things which they possessed, 
their laws, their wives, their old men, and their children. They 
were willing 0oved) rather to expose themselves to the dangers of the 
sea in its fury, than to bear the yoke of an unjust and ambitious tyrant. 

The winds drove this fleet upon the coast of southern France, 
There they landed (disembarked). The olive and the vine in their 
hand, they ail proposed to attempt a settlement there. They were 
very well received by the Salyes, the Tectosages [Volcm], and other 
people of the sea-eoast. These ceded a portion of it to them. They 
there laid out the foundations of the city of Marseilles, pretty nearly 
about the time of Tarquiu the Elder, at Rome, The festival of the 
founding of this ancient city was remarkable for the form of the 
oath which they pronounced in the presence of the astonished Gauls. 

The magistrate of this new republican colony, standing upright 
upon a [built] mound, threw into the sea a heavy auvil [made] of 
iron, while pronouncing these words, which were repeated every year 
at tile same period; ‘^The Marseillaise Phoc;nans will consent to be- 
come slaves when this mass shall rise again to the surface of the water, 
and shall float thereupon.^' 


(600 ans avant Jdsus-Ghrist.) 

Les habitants de la.ville de Phocee, menacd'S' d’etre ©nvahis pur te.. 
despote de la Perse, prirent la rdsolntion d© ne lalsser b. T enaemi, 
beaucoup plus fort qu’eux, que les pierres et la plus parfaite solitude, 
En consequence, les Phoedens, peuple rmiritime, s’embarqnhrent tone 
sur leurs vaisseanx, emportant ce qu’ils possedaient de plus precieux, 
leurs lois, lemo femmes, leurs vieillanls et leurs enfants. Il.'s jumhreat 
mieux s’exposer aux hasards de la mer en eourroux que de supporter 
le joug d’un tyran injuste et ambitieux. 

Les vents poussdrent cette flotte sur !o rivage des Gaules meridiou- 
ales. Us y mirent pied k terre. L’olivier et la vigne en main, tons y 
proposhrent I’essai d’une plantation. lis furent fort bien re^us des 
Saliens, des Tectosages et autres peuples de la cote. On leur en 
abaudonna niie partie. Hs y jetdrent les fondements de la ville de 
Marseille, k pen prhs dans le temps de Tarquiu rAxicieri, h Rome. 
La fhte de la fondation de cette ancienne citd eut de remarquable 
la forme du serment qu’ils prononchrent en presence des Gaulois 
dtonnds. 

Le magi&trat de cette nonvelle colonie rdpublicaine, debout sur un 
mdle, fit precipiter k la mer une lourde enclmne d’airain, m pro- 
i nonqant ces paroles qui furent rdpdtdes tons les ans a pareille dpoque ; 
I ^‘Lea Phoedens Marseillais consentiront ^ devenir esclaves, qaand 
1 cette masse remoatera k la surface de I’eau, ©t y snrnag^u'jj.” 
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a country, to Impose on its inliabitantSj as far as possible, 
tiieir laws, language, and religion. 'Tlie liiglier and wealthier 
classes in Gallia,, of course, found it their interest- to learn to 
speak the Latin !angiia,ge. The Celtic natives soon got- into 
the habit of using the speech of Rome, and, by neglect — 
except in a small district (tailed Brittany in the west — the 
use of tlieir own original language was almost forgotten ; 
Latin superseded it. . ' _ 

The Latin language, as it was spoken by orators and written 
by authors, was closely-knit in its grammatical structure, and 
therefore very difSciilt - in its inflexions and syntax to tliose 
who'' aimed at using it exactly. Even in Rome itself, .the 
common people did not speak it with strict accuracy ; and as 
'the larger portion of the settlers from Rome urere peasants, 
soldiers, sailors, and slaves, it was vulgar, colloquial rather 
tl'iaiv classical, Latin they introduced into France. It is 
'.from this Low Latin (as it is called) that the root- words of 
m.odern French are mainly derived. The rustica^ or 

rural speech, the language of the million, w’as specially the 
language of the Fraiis, The, works of the poets Ausonius 
(309“392) and Sidonius Apollinaris (431-482) — natives 
respectively of Bordeaux and Lyons—and others, prove that 
classical literary culture was possible, however, even in tliis 
western part of the Roman Empire. For nearly 500 years 
the Romans retained their power in Gaul. After that, the 
Teutonic tribes who subdued Rome, overran its colonies also, 
and settled, at different times in different portions of France. 
Gradim,lly they became incorporated with the Celtico-Romanic 
population of the country, and were under the necessity of 
speaking the .language in use in the districts of which they 
had taken possession. At length the Latin of literature 
passed away as a spoken language in Gaul, and the Romanic 
tongue of the many mightily grew and prevailed. 

Gallia was divided into three districts, occupied respectively 
by the Belgse in the north, the Celts in the centre, and the 
Aquitanians in the south. These iiad each specific differences 
in their mode of speaking. When the people of these parts 
were set free from the pressure put upon them by the colon- 
ists, soldiery, officials, &c., wielding Roman power and pos- 
sessed of Roman love of, and ability to use, the language of 
Rome, they paid little heed to anything except being under- 
stood by one another ; and even their vulgar Latin became 
less and less submissive to mode and rule. As similar forms of 
speech and of vocalization usually prevail among people of 
similar habits, associations, and ways, these provincially- 
related peoples took to a style of speech peculiar to themselves 
quite naturally. Five differing modes of speech, in course of 
time, arose among the people of Gallia — First, that of the 
ffistricts of the Septimanie in the south. The climate and 
civilization there, resembling that of Rome, induced in them a 
pliant, musical, and powerful mode of speech, the vowel-sounds 
of which were rich and harmonious. This was called Pro- 
vencal or the Lmigm dJoc — perhaps from German aucK, also, 
used for yes.^’ Second, that of the Isle of France, a pro- 
vince inclosed by the Seine, Marne, Oise, and other rivers, 
formerly called Francia (the land of the Franks). Their 
civilization was less perfect and their life more austere. The 
language of this district was harsher and more nasal. It was 
called the Lmigue dloil — probably from German woM, well ; 
now oui, used for ** yes.” Third, Burgundian, that spoken 
over an extensive tract of South-eastern B'rance and Western 
Switzerland, the chief towns of which were Geneva and Lyons. 
Fourth, Picardese, the form of speech employed in the north- 
west portion of France, lying between Dieppe and Calais. 
Fifth, Norman, a later style of language adopted by the 
Immigrants or invaders from Norway, Sweden, and Denmark, 
who had made themselves masters of the land watered by the 
Seine from Paris to the English Channel The three last- 
mentioned forms scarcely attained a literary existence, and 
were rather or dialects than languages. The second, 

as the speech of the Frankish chieftains and the kings of the 
Franks, established itself in the north and became the written 
language of the whole land. The Langue d^oc was a highly- 

* TaUu is now in general use in European countries to , denote 
that mode of speech which is peculiar to the lower— generally the 
more rustic— population of a nation. It is probably corruptly derived 
hrom Lat. patria^ one’s fatherland. 


.poetical, language, and through the sweet .songs .which, the 
troubadours sang in it, attained much popularity ; 'but when 
the sovereignty of the French iiionarclis ove.rpassed the Loire, 
Provengal declined and became only a provincial form of 
French. From all these affiliated fashions of speech, however, 
France adopted .mo.re or less freely such words as were required 
to constitute a copious and weil-arra.!'iged vocabulary, 'fitted 
for being a serviceable medium, of intercourse. A few Celtic 
terms, wliich had been i,ncorporat0d in the Bnman language, 
'hold a place in .French. ; a good maiii? Teutonic Y?ords— 
clilefiy relating to war, the. chase, and t.l,ie social system — vfere 
also absorbed into it. Normandy provided a large niiiiiber of 
apt and needful names having reference to the sea a.rid -iiaval 
affairs. The melodious poetical phraseology of the Langue 
d’oe supplied a varied choice of words associated with every- 
day experience, common objects, and social, affections. The 
Crusaders, returning from tlie Holy Land, brouglit wit.l.i them 
Jewish phrases and Hebrew terms ; and the use of the sacred 
writings by the learned and the ecclesiastical .added- to this 
store. The popularity of Arabian science and pliilosophy dur- 
ing the middle ages also led to the adoption of a considerable 
number of words derived from, the lexicon of these teac.hers 
of mathematics, alchemy, astronomy, metaphysics, &c. 

To pursue tMs matter to our own time, we may remark that 
the wars in which France has been engaged have necessi- 
tated the introduction of many Italian, German, Spanish, 
and even African words. Commerce and trade have been 
copious sources of supply. Learning and literature have 
opened up the treasuries of vocables in wMcii the Greeks, 
and Romans expressed their thoughts. From the master- 
pieces of modern foreign writers many verbal importations 
have been made. Inventions, discoveries, industries, arts, &c., 
have all added largely to the Iexicograpli.ic wealth of the 
word-rich language of France. 

The results, of those historic changes, whose. causes have 
been but briefly stated, and of others of a similar nature' 
perhaps left unnoticed in this concise sketch, kive been 
gathered together and brought into one view. Of one of the 
best and handiest of these approximate estimates, that which 
'is given in M. Brachet’s “ Dictionnaire lEtymologique de la 
Langue Fran^aise,” we subjoin the following adaptation as a- 
tahuiar view of the common root- words in modem French 


I. Words of origin unknown, 650 

II. Words of popular origin. 

viz.— 

(a) Latin elements (primi- 
tive), . . . 3800 

(5) Teutonic (prior to 

1600), . . 420 

(c) Greek (not from 

books), ... 20 

(d) Celtic (preWstoric), 20 

—4260 

III. Words of historic and 

onomatopoeic origin, 145 


IV. Words of foreign origin : 

(1) Italian, - . 450' 

(2) Provencal, , . ' v 50 

(8) Spanish, . . . 100 

(4) German (after 

1500), ... 60 

(5) English, . , , 100- 

(6) Slavonic, . , 16 

(7) Semitic, , , . llC- 

(8) Oriental, , „ 16 

(9) American, .. 20 


Total 


5977 


In the best French dictionaries for ordinary use there 
are about 30,000 words given. The great mass of these 
Imve, however, been either introduced by the learned 
directly from Greek and Latin, or are formed from the 
few words enumerated in the above table as roots, by 
derivation and composition. The words reckoned by 111. 
Bracket are in reality the working materials for everyday 
use in life and conversation in spoken French. The book- 
language of literature in France, as in all other countries, is 
that of the learned and of specialists who treat of matters 
requiring a phraseology of their own. A very small proportion 
of these latter terms requires to be known by the general 
reader, and even the familiar conversationist, instod of 
needing more than these, would find himself pretty well 
furnished for all practical purposes by little more than 
half as many as are noted in M. Brachet’s table of the 
etymological elements of French, 

The words and phrases which came from all these differ- 
ing sources were, as far as possible, naturalized and incorpor- 
ated into French. These were sometimes introduced with 
colloquial corruptions, accidental peculiarities, elisions, ab- 
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teeviatioiis, and ■■ even tlie vulgarisms of tli©' time, tone, and 
spoken form. For a while the principles of vocalimtion were 
neither fixed nor nnqiiestionahle. Language was flexible- and 
provincialisms struggled hard against the levelling tendency 
of a prevailing power. At length printing took the language 
into its care, and undertook to manage all orthograpliicai 
.matter!'^. Words required thereafter to accept a settled- form 
wlieii written or printed. Custom took, the force of law, and 
was ■ estab,lish6d by grammarians. Speech, which -had hitherto 
been fluent, became formal, and words were often spelled with, 
letters redundant -as to .sound and useless in pronunciation, 
Uiougli sometimes ' materially requisite' to indicate derivation 
and determine meaning. These, grammarians were content- 
to regard, as quiescent, and hence they 'became integral parts 
of the writte.ii language and confusing .elements as regards 
pronunciation. To fuse these mixed elements into oneness 
was a., work of time, and required the exercise of compromise 
and patience. Time, custom, and the gradual influence of 
example and educatioii, in the long run, modified and. moulded 
French into a clear, consistent, simple, and useful language, 
in which almost any form of thought may be furnished with 
an appropriate form of words. It is compact, varied, uncon- 
strained, 'well-equipped with vocables, and capable of fine 
syntactic felicities. 

The number a'lid diversity of the foreign acquisitions made 
by -the French language have not had any effect in changing 
its specific analytic character. The main elements of its 
lexicon are, as we have seen, Latin; but it has entirely 
abandoned in its grammar the synthetic mechanism and 
inflexions of the Roman tongue. This was, of course, 
effected gradually. In fact it was a concession to necessity. 
Tlie people whom Rome conquered were ignorant of the 
well-de.fiiied declensions, and intiieate conjugations of classical 
literature. ' They looked on tlie carefully elaborated system 
of infiexio,i:ii,s by which the Ro.maD.s .made word tally iritli 
word, so that the whole frau'iework of a sentence should foe 
firm, and strong, as an intrusive encumbrance; and would 
have none of ,it. Nor did they know how, without them, 
to' interlock 'their vfords and phrases according to the rules 
of, the strictly disciplinary scholastic syntax. But inter- 
communication 'w,as indispensable. The Romans therefore 
endeavoured to compreiiend the ill-connected, nninflected 
:pl'iraseology of the Gallic peasant or trader, wliile the latter 
on, Ms part , tried to acquire a knowledge of the root-terms 
of the Eoman tongue, and, though unable to accomplish the 
mterwea'ving of his woihIkS, naturally made eager efforts to 
-express M-s desires in the root-forms usually employed by the 
Romans. The vocabulary thus -acquired being accepted as 
the common source of their communication, there grew up 
between them a workable compromise, in wMch Roman 
words, in their crude form, constituted the main stock of 
their means of intercourse, while the near collocation of 
■related words took the place ©f, and served as a substitute 
for, the .sentence-building syntax of their Roman interlocutors. 
Ease and freedom gave added charms to this simple system. 
Both got habituated to it ; and there- grew up, out of this 
conventional convenience, the custom of stating their thoughts 
in words which Imd been deprived of defined declension-forms 
and synta-ctic subtleties. 

In the ia})se of years all sense of laxness of structure 
dl.sap|!eared, and soon the taste natural in man for making 
his c(jnversation sw^eet and pleasant to his associates led to 
tlie exercise of some artistic arrangement of words. Men 
began to notice, classify, and imitate the nicer modes of 
coUottiting phrases. Those rememberabie forms of expression 
whici) charmed by their grace and felicity were first chosen 
as patterns, and next taken as regulative examples. They 
then came to be looked upon as imperative forms of speech, 
the observance of which was inMcative of tlie possession of a 
mastery of the language. TJiese have now been accepted as 
models, and directions for imitating them have been arranged 
into a series of rules wMeh govern spoken and written 
French, and fonn the syntox of that language in polite 
society and among cultured people. French is read, written, and 
understood in conformity with these rules by all natives, even 
when they speak it provincially among tiiemselves. There 
are patm^ it is true, like the Gascon, Limousixu Langnedociaa, 


and Provencal in the south,- and, the Normandie, Picardese, 
Lorrainese, and Burgundian in the north, which are spoken 
and listened to preferentially by at least the. rustic populations 
of these districts. - Even in places not very widely separated 
from each other geographically, there are slight perceptible 
differences of pronunciation and phraseology which indicate.' 
provincialism, though they do not imply dialectic -distinctions. . 
Uniforiiiity of phrase, intonation, and accent are not -possible 
in a land where the territory is so extensive, amid conditions^ . 
so different, and among people derived from such' mixed races 
Paris exercises a prevailing po'wer in fasliionable proniincia-, . - 
tion, and yet, even in metropolitan' circles - and ' among well- 
educated professional people, minute ' variations may readily 
be detected wliich indicate, to the w’ell-informed, provincial 
birth or upbringing, or some other accident of tmining^ -and. 
position. 

It is easy, from our own experience to understaiid ho'W the 
peasantry of ancient France should fail to note and repro- 
duce the inflexions of the Latin language, when they fell at 
once on unaccustomed ear.s and unprepared minds. The 
ordinary ear is appreciative of common sounds, and finds it 
difficult to catch and realize fine and delicate changes in 
words having a general similarity of sound. Without a cor- 
rect report from tlie ear, tlie tongue cannot reproduce them. 
The consequence is, that the genera! body, as it were, of the 
sound is that wliich affects the ear and is given to the 'tongue 
for utterance. In this way, we see how, while the main 
roots of words were registered in memory, the inflexions 
were neglected. In any refined speech introduced among a 
rude people, such a phonetic disregard of delicate peculiarities 
is sure to occur ; and tliat happened in the transition period 
of the Roman rule and the formation of the Frankish con- 
federacy. Necessity tliiis (1) enforced the suppression of 
inflexions, (2) brought about the abolition of declensions, 
and (3) led to the contraction of words. These contracted 
po]3uiaiiy-formed words — which constitute, one might almost 
say, the everyday spoken language of France, as distinguished 
from the written or bookish vocabulary of French literature 
— are, though originally of Latin descent, considerably 
different in appearance from their classical ancestors. The 
eye scarcely recognizes, and the ear has some difficulty in 
perceiving, in the words hlarne, clart^, esprit, feu, and oracle, 
the lineal descendants of hlmpkerfimm^ claritaU'in, spirirm, 
fmnum, mA oraculum. 

It must be remembered that the case-endings of Latin 
declensions were not accented. In every word of more 
syllables than one, one syllable is accented and so made 
impressive to the ear. Such a syllable, even when the ear 
was least acute, must Imve attracted notice, and would have 
the power of making itself felt. Whatever else was unheard 
or faultily caught up, this was unlikely to be, and hence 
we find in the popular, as distinguished from the literary, 
Latin roots of the French language, a strong tendency to 
abbreviation, arising from the negligence of the inflected 
syllables, as in accessm, acch, access ; castellmn, chateau, 
castle ; frigidus, froid, cold ; mercatus, marched market, kc. 
Almost always in words the strongest and best meaning — all 
their racmess in short — is to be found in their roots. When 
we know these, we liave a clue to all else that they can sigrufy. 
With these properly planted in the soil of thought, under 
fitting training and culture wu can make new secondary and 
suggestive meanings shoot out and blossom from tiiose vital 
roots. In this way language can give life to the objects of 
sense, and embody the very abstractions of mind. We can 
bring an idea vdthin the scope of percept-mi or sous les yeux 
de V esprit, using in the one case a transplanted philosophic 
exotic, and in the other an easily understood metaphor. In 
this way the common "wild flowers of the hedgerows may be 
brought, by imagination, into the garden of expression, and 
grow up, from the old stock, into forms of grace and beauty, 
in which they can scarcely be recognized as growths from tlie 
same root. The original and the transferred sense are equally 
well understood, though the one is comprehended by sense, 
the other by imagination. Thus artre {arbor, a tree) 
means tree, l3eam (of wood), and mast ; cSte {costa, a rib), 
a rib, slope, or declivity ; diete {diaita, mode of life), food, 
diet, arbitration, an assembly of princes ; fiamrm iftmmuaX 
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ftarnej blaze, streamer or pennon ; ffoilt {Justus, a slight 
portion partaken of), relish, liking, fancy, taste. 

In the early period of the formation of the French language 
Low Latin was almost unconsciously adopted and ' absorbed 
into tlie colloquial vocabulary. In later times, when Latin 
was consciously employed, it was subjected to less change. 
It was affiliated with more formality, and there was less loss 
of family likeness. The former were naturalised by the 
pm/sam, the latter by the savans, and sometimes we have 
double derivatives from the same source, the one antique and 
home-bred, and the other modern and acclimatized, as comp^it 
and compte,' from computiim; me'tief and from 

mmisteriiim ; hldme and Mmpheme, from blasphenimm^ &c. 
French vs^as spoken in England side’ by side with the native 
tongue till the reign of Sdivard IIL ; in Italy, Dante’s tutor, 
Bruiietto Latini, spsaks of it as “ a delectable language, and 
more common than most others.” Then came the revival of 
letters and the invention of printing. At length, about the 
beginning of the fifteenth century, the La-ngue d’oil had 
developed into what is now tlie French language. All trace 
of Romanic syntax disappeared, and the form of the language 
settled into individuality and independence. Since the 
beginning of the seventeenth century, but especially since 
the establishment of the French Academy by Richelieu in 
1635, the French language has remained pretty much as it is 
at present. ■ Its orthography has undergone some modifica- 
tions and changes, and its syntax has acquired greater nicety 
and ■precision; but no important revolutionary alterations 
have ' OGCurred in it. Styles of literature liave risen into 
vogue and fallen out of it; but conversational French has 
been, on the whole, very similar in its principles and peculi- 
arities from the age of its formation until now. 

The very slight sketch which we have given of the origin 
and progress, of the French language will prepare the reader 
for finding, (1) that a large portion of its root- words are 
already koowm by sight to us— such as capable, fable, noble, 
visible, education, opinion, religion, distance, evidence, force, 
rice, doctrine, famine, machine, seine, content, diligent, 
prudent, &c. ; (2) that with a little attention paid to the 
laws of change in sounds we are likely to be able to recog- 
nize many words, even though they may have altered their I 
appearance— as cMmence, clemency ; docteur^ doctor ;faveur, 
t‘AYonr;ploi7'e, ghiy ;himanitd, humanity; militaire, military; 
iragedie^ tragedy, &c. Besides these a considerable number 
of words in common use are, with slight differences, very 
similar in English and French. The following may be given 
as examples 

Abundant, ahondant; access, acces, nn..; actor, acteur; additional, 
uddltitmnei; address, adresse^ f.; admiral, amirah, advance, avance', 
advantage, avantage^ m,; amiable, aimable; apartment, appartemtnf 
m. ; artizan, artisan; atom, atome; attack, attaqut^ f. ; ball (danc- 
ing meeting), hal^ m ; ball (for playing), halle^ f. ; bark, barque; 
brooch, broehe^ f. ; butcher, houcher; brilliant, hrillmt; calumny, 
cahmnie, f. ; cane, canne. 1 ; card, carte ; cannon, cano?i, m. ; 
casket, casquet ; chain, chaine^ i, ; cord, corde^ f, ; contentment, 
cunientement^ m.; coffee, cafe, m.; crab, crabe^ in.; crystal, cristal^ m.; 
ei%'iliy, civilement ; a count, un comte ; cotton, coton^ m. ; dance, 
danse, i; debt, deife, f,; defence, defense^ f.; design, m. ; 

desire, deslr; dinner, dmer^ m. ; dependent, dependant; doubt, 
doute^ m.; enemy, mnemi,, m,; error, erreur; example, example,, m.; 
to exaggerate, exagirer; to embrace, emhrasser; frank, franc; 
gaWfmt,, galant; grace, yrdee,* galley, ; guard, garde,, f. m.; 
herb, herbe ; honour, honneur,, m. ; heroine, heroine ; honest, 
honmte ; Ireland, Irlande ; language, langage,, m.; litter, Utiere, f.; ' 
literature, Utteraturr ; literal, litteral; mask, masque; mount, 
monter ; medicine, medecine ; manner, maniere,, f. ; mile, mille, m. ; 
marriage, mariage,, m*; mason, magon; companion, compagnon; 
party (resolution), parti,, m.; pure, pur; perfume, parfum^ m. ; 
practice, pratique^ t ; principle, pniicipe, m. ; principally, princi- 
palement; rank, may, m.; rampart, rampart,, m.; reason, raison; 
reflection, ref exion,, f.; resemblance, vessemblance,, f.; remonstrance, 
remontrance; resentment, resseniimeiit ; to restore, restaurer; 
rhyme, nme, 1; round, rond; saffron, safran,, m. ; salad, salade; 
salute, saht^ m.; savage, sauvage; sovereign, souverain; success, 
succh^ m,; sum, somme, f. ; to solicit, solUciter; soil, sol,, m. ; 
throne, tr6ne^ m.; valiant, millant; virtue, veriUy i; virtuous, 
u&rtmm ; verb, verSe, m. 

The following abstract of a few other classes of words 
will show that a great many French vocables are already 


familiar to the reader :— Latin words ending in (1) alis giv& 
words in English and French by dropping e.g, aimal, cere- 
bral,' final, matrimonial, natal, original, sacerdotal, vital ; (2) 
ahilis,, ihilis^ and ilis by changing is into e^e.g, affable, capable, 
navigable, variable, divisible, possible, sensible, agile, fragile; 

(3) aculum changes v/ni into <?, as miracle, oracle, spectacle ; 

(4) egium and itmni, iuni into e, as college, cortige, privilegej^ 
sacrillge, artifice, edifice, orifice, sacrifice.; (5) udo^ o into e, 
altitude, habitude, muititude, plenitude ; (6) itia and 

tia into ce,, avarice, notice, justice, presence, absence, exist- 
ence, science ; (7) and wm, a into g, doctrine, macMrie, 
medecine, cure, figure, nature, obscure ; (8) the accusative- 
endings antem, entem, ionetn^ drop em,, commandant, descen- 
dant, independent, agent, client, excellent, intelligent, opulent, 
acces.sioE, convulsion, infusion, information. Latin words 
ending in (9) tm make English words in and foim 
French ones in te', liber-tas, iiberte, liberty; sagaci-tas, 
sagacite, sagacity. (10) Osus, which becomes ous or g in 
English, makes eusj in French, copiosiis, copieux, copious ; 
generosus, genereiix, generous; spongiosus, spongieux, spongy; 
odiosus, odieux, odious; vaporosus, vaporeux, vapoury. (II) 
Latin adjectives ending in tdus often drop us in English, and 
in French change us into e, avid- us, avide; frigid-us, frigide; 
valid-us, valide; (12) ivus becomes we in English, and in 
French (masculine) and ive (feminine), activus, actif, active; 
captiviis, captif, captive; (13) arms, 07 Tus, in English give 
words in arg and org, in French in aire and oire, as con- 
trarius, contraire, contrary; ordinarius, ordinaire, ordinary; 
armoriiis, armoire, armoury; (14) aQVUs and ianus change into 
am and mi, as huiii-anus, liumaiii; traged-ianus, tragedien. 
In this way, by observing the etymoiogicai sources of words, 
the vocabulary of our French may be very largely and easily 
increased."'^ On refiection, too, we , could scarcely avoid in- 
ferring (1) that a good many phrases and incidental expires-, 
sions, or forms of expression, have survived 'from past ages- 
and got incorporated, as idioms, into the speech of the common 
people; and (2) that in a country of such extent, having, 
undergone so many changes at different times and in various' 
places, there must be, as we have seen , there are, numerous- 
varieties of dialect and some tendency to provincialism of 
pronunciation. 

French is now spoken in France, Be,!gium, the Channel 
Islands, Savoy, the western parts of Switzerland, and 
Germany; in the foreign settlements of France — Algeria, 
Guiana, Senegal, New Caledonia, &c., as well as in Canada 
(which was formerly a French colony) and the Mauritius. 
In Brittany about one-half of the people speak Bas-Breton, 
a language ox Celtic origin; in the northern parts Flemish, a 
derivative from Low German, is used by about one-fiftli ; a 
corrupt German is the language of the Ehenisii provinces; 
two-thirds of the inhabitants of the Eastern Pyrenees employ 
a Spanish Low Latin dialect, called Catalonian ; and in the 
Lower Pyrenees an antique tongue, of unknov/ii origin, is 
the common speech of about a fourth of the popuiarion. 


CHAPTEE II. 

THE ELEMENTS OF PRONUNCIATION. 

Pronunciation is the production of certain sounds, either 
singly or in series, in a distinct, precise, and well- understood 

For readers who do not know Latin the gist of the foregoing lists 
may be given briefly thus : — (1) A large number of words are alike 
in English and in French, especially of those which have the follow- 
ing terminations — viz., ace, ice, acle, ade, ude, ure, al, ance, ant, 
ence, ent, ble, He, tile, me, ion, ge, as grace, trace ; caprice, malice : 
miracle, obstacle, spectacle : cavalcade, escalade, serenade ; prelude,, 
solitude; future, tenure; mindrai, vertical; ignorance; constant, 
distant; residence, silence; evident, indolent, insolent; sociable, 
variable; reptile, textile; granule, mule; doctrine, machine; con- 
viction, nation, solution; page, rage, sage, &c. (2) Many English 
words ending in ary, cry, cy, ry, ty, or and our, ous, ine, and ive, 
become French by changing these terminations into aire, oire, ee, 
ne, te, eur, eux, in, if, as notary, notaire; contemporary, contem- 
poraire; arbitrary, arUtraire; glory, gloire; clemency, clememe; 
decency, de'cewce fury,j^wne,* beauty, beaute ; lihextj, Ubet'te ; error, 
erreur; honour, honneur; dangerous, dangereux ; outrageous, out- 
rageux; clandestine, ciandesttn; attentive, attentif &c. 
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(mnneT, in accordance with the practice of the ham speakers 
of a language. The organs of speech are normally similar in 
di races of men ; and though there are varieties in their way 
of speaking and in the sounds wliicli, in an ultimate analysis, 
the alphabets of different languages present as the elements of' 
fclieir words — ^because the power of producing special sounds 
js possessed by certain organs — the utterance of any desired 
sound ought to be secured by the placing of the organs of 
speech in precisely the same position as those do who speak 
any language as their native tongue. In all speech three 
tilings simultaneously strike the ear — sound, tone, and time. 
In each of these matters, every language agrees in mneli 
with others, and, from them, each also differs in certain peculi- 
arities. If we can gather together all the elements in wiiich 
our own language agrees with any other we may wish to.learii 
and use, we shall have a certain amount of available know- 
ledge to employ in and apply to our studies in that language. 
If, also, we can collect all the differences together and classify 
and arrange them in an order siicli that we may proceed in 
our endeavour to master them, from the simpler to the more 
difficult — tliat is, from those which are most nearly allied to 
our own usages of speech to those which are more remotely 
so — we should be able to set our whole mind earnestly, yet 
hopefully to making progress from the known and managed tis 
the unknown but manageable. If we could get hold of" some 
such plan, there ought to be little real difficulty in acquiring 
such a practical system of pronunciation as would enable us 
to imitate fairly the native population of France in their 
usual mode of conversational speech. No difficulty relating to 
oral speech can, it is true, be entirely removed or overcome by i 
written explanation ; but it is possible to give such directions, 
explanations, and observations as may furnish, to attentive 
and earnest students, the means of realizing to themselves the 
precise and definite points requiring note, practice, and 
familiarity. It is believed that, pursued with care, zeal, and 
attention, the following instructions will secure a fair and 
useful style of speaking and reading French fiuently and well, i 

One of the greatest difficulties in learning any language, in 
an age of books, and especially when the student pursues his 
task by means of a book and without the aid of a master, is : 
that we tend to learn by the eye rather than the ear. We 
accustom ourselves to attach the meaning of each word with 
which we become acquainted to its visible form rather than 
its audible sound. Hence we are able to read much more 
quickly, easily, and accurately than we can speak or write. 
We find ourselves quite puzzled by a sentence spoken or a 
question asked by the living voice, which would give us no 
trouble if we saw it in type or script. It is made by us 
more an exercise of the intelligence than of the memory and 
the tongue. We ought to endeavour to correct this tendency 
towards translation by the eye. This may in part be arranged 
by the committing of words, plirases, and sentences to memory, 
and repeating them (without verbal translation) so frequently 
as to be able both to produce the sound with the voice and to 
recognize it by the ear. 

Familiarity with words in a book is only a small part of 
what we should aim at, even although our chief end in 
studying a language may be to enable us to come into direct 
contact with the minds of its great writers, and we may 
never expect to visit the land in which it is spoken or to 
use it for conversational purposes. To know a language 
thoroughly we require to learn to think in it, not merely to 
translate into it. if we msh to make the study of French a 
useful and agreeable pursuit we should try to hrke pleasure 
in transferring our ideas from their English outward form, 
and to give them a French dress. This should be done by 
realizing the words not only in the mind, but to the ear and 
the eye* Great benefit may be derived from the habit of 
naming the objects around us, wherever we are, and express- 
ing their qualities in French; from converting our common 
thoughts into French phrases, and from the repetition of 
choice extracts from the best authors in their original form, 
until the sounds flow readily from the li^js, are caught up 
easily by the ear, and translate themselves not into English 
words, but into pure thought. In reading French we oiight 
to translate as much as possible in the mind, and not by 
audible phraseographical reproduction. 


As regards pronunciation, which has been supposed to be 
an insurmountable diiticuity in the case of the French lan- 
guage, it may be as well to remember that in it, as well as In 
every other language, there are really three styles of it— 
(1) conversational; (2) reading; and (S) oratorical. These 
have not been kept so distinctly before the mind in the teach- 
ing of French as they ought. B'iany, of course, desire only to 
learn to read French, and do not expect to have any, occasion 
to speak it as a common medium of conveimtional intercourse. 
To those a great ■ deal of the grace, dexterity, and Jim-esse o! 
spoken French is of little value. In books, an author is con,- 
sidered bound to express his ideas in due literary form. He 
is supposed to have time and opportunity for taking care and 
making choice, and therefore more regard to accuracy of lan- 
guage and p.recision of syntax is expected of imii, as an artist 
in words, than from an improvising conversationist. In ■ the 
reproduction of an author’s words, in reading, we occupy, as it' 
were, a representative position, and hence we ought' to read in 
general with, sustained staidness, expressive clearness, and 
intelligent effectiveness, A reader is not allowed the latitude 
of conversation, nor are the lighter, airier, and more relaxed 
forms of the colloquiali.st expected of M,ni. His pro'niinciation 
ought to be pure, attractive, and correct, but it need not be 
finically fastidious. Oratorical speech is more ornate, demon- 
strative, and ivliile free in construction, requires' to be fluent, 
distinct, and measured in pronunciation. It is a w^ell-estab- 
lished fact that, in all hi'iiguages and in all grades of society, 
the structure of sentences is less precise and marked in 
conversation than in reading, and that there are niceties of 
phrasing and pronunciation in colloquial speech which are 
not usually reproduced in books, unless these arcr avowedly 
composed to reproduce representatively real or imaginary 
conversations. Attractiveness, sweetness, immediate inilu- 
ence, are aimed at in conversation, and under the impulses 
of sympathy of feeling the more rigid restraints of grammar 
and the stricter requirements of enunciation are, to a certain 
extent, allowably disregarded or dispensed with. Here there 
is no law but the custom of society, and hence colloquial 
French really differs not only at difi'erent times, but in tlie 
different ranks of social life. Of course, the best French is 
spoken by the higher and more cultured classes ; and ail who 
wish to talk with propriety and fluency try to catch, imitate, 
and reproduce their intonation and style. French conversa- 
tion, in its high artistic form, is an inspiration rather than 
an acqui.s:ition. It is a fine art, and its adepts are not unfre- 
quently able “ to snatch a grace beyond the reach of art.” ' To 
this height of perfection only a few attain. Ail the French 
themselves do not reach it. In fact, no art can create 
(though it may train, guide, correct, and encourage) a true 
artist. Necessity imposes upon all the acquirement of some 
power of transferring thought, feeling, intention, desire, and 
wants from his own mind to that of another (or others) ; but 
even that pregnant/* mother of invention ” does not produce 
in Mm the pliant' ease, .the flexile grace, the^adi'oit versatility 
of phrase wMch. impart vivacity, pleasantness, charm, and 
witchery to the conversation of the upper classes In polite 
society. 

Most people find that they must, at first at least, limit 
their ambition to the attainment of ability to pass thought 
along in plain, easy, and familmr forms— of understanding 
and being understood. . After tliis is accomplished, it is right 
to strive, by felicity of phrase and turn of tliouglit, by aptness 
of word and skill in arrangement, to add the charm of art to 
the interest of communication. But a plain, straiglitf oinvard 
mode of expression will find its ’way into another’s mind 
though it may want the gayer adornment of the art of the 
fashionable circles, and a cfirect, pointed, correctly expressed 
question will convey its m&aning and receive attention 
though not couched in the ciioice phrase of the heau-monde. 
The light, airy, tripping niceties of the salons are not 
easily attained, even by the French; but to speak French 
as they do in the ordinary, civil, everyday interchanges of 
courtesies and sentiments, is an attainment not beyoiKl the 
reach of an ordinary, earnest, sensible student who takes 
pains and gives diligence. The eye, the ear, the tongue, and 
the mind must enter into cordial co-operation. The eye must 
suggest to the ear the sound which would represent each word 
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presented to it or reproduced by the tongue, whOe the mind 
i^ikes in its meaning. 'What 'the ear hears, it must not only 
communicate to tlie mind, but suggest as sound to the mind 
and as form to the eye. ‘Wha.t ' the tongue utters must not 
only come from the mind as words,: hut must suggest to the 
eye a true orthography, and to the ear a correct sound. This 
co-suggestive capacity is the secret of acqiiiiing conYersational 
Freiich. Habit will soon make the -process easy. The .part- 
nership ill association must, of course, be .mutual, real, ready, 
and lively. Then the power of thinldng in French 'wi.!! 
secure the ability of speaking in French. 

A fairly tliient conversationist may make Ms way without 
much observation if he employs the current phraseology of 
society, and adopts without emphasizing the intonation of the 
eoiiiijany with which he mixes. It is in a great measure 
the hesitant, embarrassed air of self-consciousness, in making 
use of an unusual mode of communication, which betrays 
the unpractised tongue and the unused ear, and not deficiency 
111 deftness of oral tone or choice of phraseology. There are 
unique felicities, delicate shades of phrase, and specific idioms 
which few can master and manage with a native’s accuracy 
and intuitive readiness ; but it is the experience of every 
visitor to tlie Continent, that few people are more tolerant of 
slight differences or failures in tone, phrase, or expression 
tlian the French. They are very considerate in their sympathy 
wit!) tliose ivlm seek modestly to take pa.rt in the conversation 
nf tlie day, and exceedingly ready by suggestive yet unobtrusive 
indications to make the unused tongue feel easy at its task. 
Any moderately ' fair approach to current phraseology, even 
though bookish and stiff, is graciously received, and no stare 
of astonislinient turns the flash of a detective-liice eye upon 
any one who makes liis meaning clear in terms, even though 
he may not have caught up the airy grace and facile fluency 
of tongue which distinguishes the intonation of the highest 
circies'of Parisian society. The compliment of care in study 
and of .anxiety to share the responsibilities of social iiiter- 
eoiirse is kindly repaid by the encouragement of smiling 
guidance and skilfully given help. , 

Words are represented by letters to the eye and by sound 
£0 the ear. These letters are of two sorts, sonant and con- 
soit/mt. Sonant sounds are formed by the passage of air (breath) 
through the organs of speech. They are called vowels. 
Sounds which cannot be pronounced without the aid of vowels 
are called comoumbts. The letters wMch represent them are 
the same in form — though not exactly in sound — ^as in Eng- 
lisli, except that W and K do not occur in any native French 
word. Consonants are, in reality, less signs of specific sounds 
than of particular positions in wliich the organs of speech 
require to be placed while sounds are passing through them. 
In almost all luropean languages the normal positions of 
the oral organs are essentially the same. Hence the alpha- 
bets are practically, in a great measure, similar. In French, 
however, the consonants are much more strongly articulated 
than in English. Learners should notice particularly (1) the 
class to which each consonant belongs, (2) the place it holds 
in tliat class, (3) the position taken by the organ employed in 
producing each sound, (4) the sound produced. The foilow- 
,■■■ lng,:is a . ■ . 


CLASSIFIED TABLE OF THE CONSONANTS. 


L Labial or Lip-letters, 

Flat 

ii 

V 

Sharp 

■F ■ 

. ' F 

Liquid 

Z- Dental or Teeth- 
ietters, .... 

% 

s Or 

c (soft), 9 

- 

Lingual or Tongue- 
letters, .... 

© 

T. . 

i 

L N 

B 

4. Palatal or Palate- 
letters, .... . 

jr or G (soft) 

i 

c (hard) 

K or Q 

OH 

— 

Guttural or Throat- 
: letters, A , . , 
A « is a doubWetter »«« 

i 

> Ks or as. 

a (hard) 

H aspirated 



EXAMPLES. 

1, Ba, pa, Ma ; Ba-by-lo-ne, Pa-pa, Ma-man. Va, Fa; Va-se, Fa-ce. 

' 2. Za, Sa, Ce, 9^ ; Za-nie, Sa-ge, Ce-ment, 00 - 93 . 

3. Da, Ta, La, Na, Sa ; Da-me, Tan-ne, La-bear, Na-me, 

4. J.a, .Gea, Ca, Sa, Qua, Ch; Jam-be, Geai, Ka-!i, Qaa-Ii-te 
Oha-os. 

< 5. Ga, fia; Ga-le-rie, Ha-sard. 

6. Xa-vi-er, A-xi-ome, Es-em-ple. 

These consonants, as initials, produce similar sounds to 
those given to the same letters in English, only that they are 
somewhat more firmly made ; but as finals, they are for the 
most part silent, or only pronounced when followed by a word 
beginning with a vowel, to which they can be carried over. 
See Liaison^ p. 26. 

^ The following notes on csrtalF.i peculiarities will, he found 
useful hereafter: — 

B tinai is pronounced in proper names, &s Job^ and in club^ rumb^ 
a point of the compass, and the refitting of a ship. In 

Sabbath, rabbin, and obM, each h is sounded ; in all other oases hh 
is prononnced as b, 

C (as in English) is hard, like k, before a,, 0, and I, fi,r; but 
like before e, i, y, and when preceded by a cedilla ( 9 ), which denotes 
softness, as in ce-ci, ce-la, gar-^on, boy, waiter. When we wish to 
make c hard before these vowels it is changed into qu, as public^ 
pu-bli-que; vain-cre, vous vain-quez; c sounds g in second and its 
derivatives. Ck sounds as sh (unless in imperfectly naturalized 
words) ; it is pronounced g in drachms, and is silent in al-ma-nach. 
It is very seldom sounded or earned over as a final 

D final is heard in proper names, as David, and in sud, south. 
When it ends a word connected 'mtb the next in meaning, and that 
word begins with a vowel or li mute, d sounds as t, pTofond aMme 
(pro-fon ta-bi-me), grand homm.e (gran t(h)omme), en-iend-il (en- 
ten-til), 

F final is not heard in clef, clefs (May), key, keys ; cerf (set) 
stag; almost everywhere else it is sounded, as in ceufs, eggs. 

Gn initial retains its sound ; medial it sounds as n, followed by 
ye, as regne (ren-ye), agneau (an-yean), gagner (gan-yay), Sevigm 
(S^-veen-yay) ; and final it is pronounced as k, bourg, 

L final is sounded, except in a few common words, hafil, chenil, 
cantal, fournil, fusil, gril, ouiil, persil, soul, soutgII. In gentil, 
idolater, it is sounded, but in ge^itil, it is liquid (gen-tee-ye).' 

L liquid is a peculiar sound given to il, Hi (when not a compound 
of the Latin prefix in), ^vhich as nearly as possible resembles that of 
'the ill in brilliant when the sound of I is omitted or very gently 
heard. It may be represented by 

EXAMPLES. 

Che-fdi-le, che-vil-le, pa~pU, bou-~qiiil-h. 

Caterpillar, ankle, butterfiy, skittle. 

Bou~teilHe, cor-beil-le, so-hil, a-heil-le. 

Bottle, basket, sun, bee. 

Deuii, seuU,fau-teml,femi-h, 

Mourning, sill, armchair, leaf (sheet). 

Q, initial is only used with u after it; final q m coq and ciuq 
sounds k. 

M is pronounced like rr in English err. 

S between two vowels is pronounced as z ; s before c, followed by 
e, i, or h, is not heard, as in sch,e, sce-le-rat, schisme. 

T final is generally unheard ; but is sounded in brut, rough ; dot, 
portion ; fat, coxcomb ; est, east ; ouest, west. 

Ct is sounded in tact, exact, direct, correct, abject, suspect, dr- 
conspect ; but is not pronounced in aspect, respect, 

Z final takes the sound of s, except in the second plural of verbs, 

, where it preserves its own sound, if followed by a wt>rd beginning 
; with a vowel. 

! There is a difference in their system of syllabification 
I between the English and the French, attention to which 
will help greatly towards simplifying the acquisition of a 
correct pronunciation. The French rule is that, if at all 
possible, each syllable should begin with a consonant, e.g. 
a-na-ly-tique, not as in English an-a-lyt-ic. Should two 
unlike consonants come together in the middle of a word 
they are in general separated, but the following combinations 
of letters, hi, cl, gl, pi; hr, or, d/r, fr, gr, pr, tr, vr; ck, th, 
m^gn (when nasal), are regarded as single ones, e.g. ai-maMe^ 
o-m-cle, ai-gle, &c. ; but double consonants are generally pro- 
nounced as single ones, and as if attached to the succeeding 
syllable, e.g. hai-sser (bay-zay), to-nneau (td-no), &c. There 
occur here these exceptions, viz. cc before e, % or y, though 
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alike in form are unl&e in soandj and so are. separated,, as 
mG-d-dent (ak-see-daii); Ik, nn^ and rr, when 'the former 
is the closing letter of prefix and tlie latter is the first of a 
root, are separated, a's il-le-gak im'm.or-tel^ m-nom-hfa-hle. 
.It IS very diiiicult for English speakers to manage such words 
as terre^ lettre^ omhfelle, hirondelle^ &C.5 and perhaps the 
best plan Is to 'pronounce them thus, ter-re, lettr^ mn-hrel-U^ 
ki-ron-del-le, sounding the consonant but not the last vowel. 

In FreiiCii, the accent is always put on the last syllable, if 
it is pronounced at all, and on the penultimate if the last, 
sylkbls is mute; and it is much .less strongly marked than in 
Eiigiisli (or German). It is, indeed, sometimes asserted that 
there is no accent in French; but. the best modern authorities, 
as Littre, teach that, in reading French, each syllable should 
be distinctly pronounced, but that a slight stress requires to 
be .put on the last syllable requiring to be expressed, as 
ir-rd-gvAi-er (eer-re-goo-lee-ay). When the French say 
that anyone has no accent, they mean he has no provinci- 
ality of pronunciation, but speaks properly, ke, as a cultured 
Parisian >?ould do. 

Accent, as a technical term In grammar, has quite a 
different significiition. Accents are .signs placed over vowels, 
either (1) to indicate their proper pronunciation, or (2) to, 
distiiigiiisii words ,wliic,h are similarly spelled from one 
another. There are three accent-signs, (1) acute, as in v^ritd; 
(2) grave, as in p^re, prop like; (3) circumfiex, pSle, rSle, d 4 , 
cr 4 , &c. 

In order that we may speak , distinctly and agreeably, the 
mouth must be opened slightly so as to allow a clear, smooth, 
sonorous flow of sound to pass easily between the t'wo rows of 
the teeth, in a free, full, and pure tone. To acquire this easy 
and graceful fluency of utterance it is advisable to practise 
carefully the enunciation of the vowel 0 with the full open 
sound of the Englis.h word owe. To do this effectively, fill 
the chest to its utmost capacity with air, and let it glide 
through the voice-organs at, first slightly, softly, and clearly, 
but continuously keeping the same tone; next in a louder 
and fuller form, so long as the breath can sustain sameness 
of utterance; and then, expressing the self-same sound as 
fully as the voice is able, keeping the breath in an equable 
and gradual process, of expiration. After this try to take 
the same sound through the whole range of the powers of 
the voice, from the lowest to the loudest, and vice versa, 
preserving the sound pure and unarticiilated, ie. without 
making any movement of the vocal cavity, and making the 
whole difference of tone depend on the quantity of air expired. 
Oo-co, mo-no-to'm, lo-co-mokive, mo-no-pole, fo-U-o,nu-me-ro, 
will supply examples and exerci.se. 

As the next exercise open the mouth well, but do not let 
it be unnaturally stretched, and pronounce through the orifice 
thus made the sound a, like the exclamation ah! or the sound 
given to aa in the word bazaar. This sound should come 
freely, fully, and richly from the back part (pharyngeal) of 
the mouth, and be sustained in equal quality and pitch as 
long as possible. After acquiring readiness and fullness of 
production, pronounce the following words slowly, syllable by 
syllable, sustaining at first the sound of each syllable as 
long as possible with precisely the same kind and degree of 
enunciation of the d sound: — Pa-pa, Ca-na-da, a-na-na{s), 
pine-apple, tt{p)-'pct.-m{t), show, ar-ca-de, pa{s)-sa-ge. 

As regards tlse vowel sounds, the learner will find that at 
present the following table will suffice for p^ractical ])urposes: — 

, ^ : TABUB . OB' VOIlVKn BOUNUiS, , 

u and u oo» as in hut shorter, anU a fittle 

like ew In $tew, 

i and i = ee, as InJeeL 

i (sometimes) = like i in pm 

d and ^ := ay, as in pay. 

d (final) =: ay, as in y?m/, but shorteu 

e and e = S, or e in trespass. 

e final is not sounded. 

6 6, or 0 in dole. 

0 = 6, or 0 in rot. 

^ =: ah, or a in ardent. 

a It. or a in salary. 


The following 'paragraphs explain some 'of the .refinementB 
in sounding the vow’^els. Although they need not be com- 
mitted to memory at present, they should he read carefuUi 
and refen-ed to frequently during the study of the subse- 
quent chapters. 

A sound which Is of great importance, and requires mnch 
care to produce it properly, is that of %. This, is done by , 
placing, the lips almost in the position, in wMch the English 
interjection v)ke%o i.s enunciated — with the lips a little more pro- ,, 
tracted than when about to pronounce clearly 'the first letter 'of 
the word toed or the two last letters of the viOtAglwe. As little; 
passage as' possible is to be given to the air, and the breatli'.is 
to vibrate on the lips alone, quite free from and beyond the' 
teeth. This may be practised with the words hu, drunk ; 
d/ii, of the ; hru, daughter-in-law ; cm, raw, rough; d/ru, thick; 
glu, glue. 

The tliinnest and lightest of all the French, vowels Is i. 
Tills sound, which somewhat resembles ee in feet or ea in eat, 
tea, is faithfully produced by nearly closing the teeth, hatdiig; 
the upper row slig.htly further forward than the lower, and 
while the tongue is just touching tlie under teeth, causing' the 
sound, as it passes through the cavity of the mouth, ■ a little 
flattened, to strike against the upper teeth in its way out. 
Practice may be taken with the words /-vw' (fee- nee), [finished ; 
id (ee-see), here; pipe (peep), pipe; mi-di (mee-dee), noon; 
di-vi-si-hi-li-t^, d-vi-li-ti. 

E is the most difficult of the French vowels to manage 
well. - ' There is little or no trouble' Indeed mth circmiifiex, 

^ grave, and d' acute. These are ■ pronounced ,(l) :!lke the 
a ivi fate; ( 2 ) like ay or ey in pray, prey; ( 3 ) like e in tres- 
pass'. To produce* the sound, the teeth are nearly closed, 
the under lip is slightly depres-sed, the sound strikes on the 
roof of the mouth and flows freely forth, and is then modified 
by the amount of openness given to tlie teeth. An ea-sy " 
word for practice is re-gd-ni-rd (rS-je-nS-ray); so is li-gkre-U 
(IS-jay-r-tay), 

The other sound of € is weak, short, and slight, 'somewhat 
like the w in kiirt or e in her rapidly spoken, it is almost 
the briefest 8xpi.ration of air tliat can be made, especially in 
the Dronosyliables de, h, m, ^c,ge, ce, te, in' : ivMch At" is 
scarcely appreciably audible,. It is a sound .so ' continually 
recurring that the greatest possible, care is taken to elide it 
whenever it can be done without injury to sense , and with 
'benefit to the harmony of a phrase ; and, when it is impossible 
to elide it, it is omitted, or as faintly as may be glided over. 
Though rules cannot supply the want of a well-attuned ear 
and dexterity of tongue, yet a few of the more special peculi' 
arities of the usage in regard to this e-sound (or rather semi- 
shadow of a sound) may help to bring some of them under 
the notice of the mind, and may thus be impressed on the 
memory for guidance in practice. A'mute in the body of a 
word is scarcely perceptible as a sound, like the e m flattery, 
when that word is pronounced as if consisting of syllables; 
e.g. amical(e)ment, amicably, is sounded as four syllables — 
a-mi-cal-ment. At the end of a word of more than one 
syllable it has no perceptible sound. ■ But when several 
monosyllables ending in e mute come together, the second, if 
there are only two, is slightly heard, and if three, the third, 
and so on, though a great deal is left to the taste and sense 
of harmony of the speaker. 

There are plainly enough recognizable in French three 
distinct modificiitioiis of the sound 0 , viz., (1) long, as in 
p6le, mdle, rde, hke, like the English 0 in stone or doleful; 
(2) intermediate, as in ho{t), flo{t), mo{t), so{t), like ow in 
groxo i and (3) short, as in co-lo-nie, for-7ne, hon-ne, as in 
English rot, roh. The combinations au, aux ; eau and eaus, 
liave the same sounds as 0 ; e.g. au, mix, cke-vaux, au-tre, 
aus-si, nau-fra-ge, eau, ca-deau, heau-te, &c. 

In the pronunciation of the vo-wel a there are three per- 
ceptible distinctions in the extent to wliich the mouth must 
be opened to produce it, though no cliange in the relative posi- 
tion of the organs requires to he made. These are ( 1 ) long, 
as in dme, r/idle, age, hose, phrase, like a in FjiigUsh cairn or 
art ,* (2) mediate, as in gare, rare, mare, harre, as in English 
ardent or pardon; (3)8*11011 (which prevails in French), as in 
fa-tal, ca-ta-ract, sa4a-de, ca-ma-ra-de, as in English cattle, 
salary, kt. A is generally long when (i) it has a circumflex 
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placed OTer it; (2) it precedes the syllables Ue and tio%; (3) ; 
it sta^nds before the liquid ill; (4) it has hre, hrer; iire, | 
drrer'; wre^ wer^ alter it; and (5) in the ^ terminations as 
and ase^ as in a-rms, heap, re-pas, repast, U-las, lilac, hd-ltxsl 
alas ! ca-se^ hut, va-se, shine, kQ. 

Pedants la French instruction supply the learner with 
fifty- seven delicate miames or slight varieties of intonation 
made in these two vowel sounds a and o; but the greater part 
of tliess will be found to be really the effect ol the influence 
of the Gonsonaiits with which they are joined. 

. The next series of sounds requiring the student’s attention 
is that represented by the letters m, on, a7i, un, and in. 
On issues from the lowest portion of the larynx, and is the 
fullest and most rotund of sounds, liJie ough in through, as 
cuckoo, jou-jon^ plaything, kniche, mouth, doucM, 
ba-th,' mus, we, tov^, all, Tou-lo%m. ■ O^i is formed by 
roiiiidiiig the mouth as in d, only having the lips thrust out 
rattier further, then allowing the formed sound to escape 
by the mouth and the nose. TMs sound will be readily 
intercepted and observed in ong of the word songlike, 
except that the French n is less nasal than the English ng. 
^Ixamples — Eon-hon, ca-mn, don-jo7i, mou-to?i, po7i-ton, &c. 

A. n is pronounced similarly but less fully, as in fang, flank. 
!‘''.xamples-— mi-fan-t, can-can, tittle-tattle, Uih is 
a tliiiiner, slighter, but still resonant sound of ti, with the 
nasal interception, as %n in uncle. Examples— brown, 
com-nmn, par-fmi, perfume, a-u-cun, none. En gives the 
sound a more forward vibration towards the upper gum, and 
closes the nasal orifice more thoroughly, as in length. Sx- 
aiiiples— a-ven-tu-re, erti-n{e)-mi, hen-nir, to neigh, 
a~m.en-de, line (inflicted), ar-gen-t, money. (TMs sound is 
scarcely perceptibly different from an), hi places the mouth, 
throat, and lips as for the pronunciation of ah, lowers the 
under' jaw, and makes the sound vibrate towards the palate,- 
somewhat as y-ing in flyinig, but again less markedly nasal 
Exa^mples — Ma-tin, morning, ma-rin, sailor, fai'-din, garden, 
la-fin, rabbit, im-tin-ci, ma-lin, malicious. 

READ ALOUD. 

■' Pa-pa, ea*ge, pa-ge, sa-ge, da- me, la-me, ra-me, da-te, ra-de. 

P^-re, mh-re, d^-ja, b^-be, fl-le, zb-le, fu-t4, pe-ld. 

Co-de, mo-de, so-lo, ze-ro, no-te, co-ke, lo~ge, jo-li, ro-be. 
ml-di, vi-de, ma-ri, pa-ri, pi-pe, pi-le, po-li. 

Ln-rie, tu-be, cu-ve, ju-ge, du-ne, ju-pe, pui-pe, jn-ju-be. 

Ma-!a-de, pa-na-de, sa-la-de, ca-po-te, pe-Io-te, pi-lo-te. 

Na-tu-re, li-tl-le, fa-ti-le, do-ci-le, mo-db~le, vi-p^-re. 

Vie-tor a per-dii le ca-nif de pa-pa. 

TiiANSLATIOJ?. 

Papa, cage, page, wise, lady, blade, oar, date, roadstead. 

Father, mother, already, doll, wild, zeal, shrewd, bald. 

Code, mode, solo, zero, note, coke, lodge, pretty, dress, 

Bible, noon, empty, husband, wager, pipe, pile, bright. 

Moon, tube, vat, judge, sand-bill, skirt, pulp, jujube. 

Sick, bread-pudding, salad, cloak, dumpling, steersman. 

Hature, useful, useless, mild, model, viper. 

Victor has lost the knife of papa (papa’s knife). 

The following exercises on the nasal sounds should be 
carefully read and re-read, referring constantly to the direc- 
tions given above. 

Oh, eoH, and om, as ongh or ong in .songlike. 

Don-don, bon-don, par-don, car-don, ar-^on, gar-^on. 

Flump, stopper, pardon, thistle, vine-twig, boy. 

Bour-geon, dra-geon, hau-ber-geon, pi-geon, plongeon. 

Bud, shoot (sucker), cuirass, pigeon, diver. 

Om-bre, oia-bei-le, om-bra-ge, nom, plom-be. 

Shade, umbel, shadow, name, hailshot 

am, aoH, and em, en, ean, like angh or an in ankle. 

Flan, plan, fiam-be, jam-be, pa-on, am-bu-Ian-ee. 

Custard, level, fleur-de-lis, leg, peacock, ambulance. 

Em-bar-ras, en-fant, na-geant, chan-geant. 

Embarrassment, child, swimming, changing. 

I», im, aim, ain, ein, like aingh or g-'ing in flying. 

Fin, lim-be, tim-bre, faim, pain, plein, rien, chien. 

End, limb, voice, hunger, bread, full nothing, dog. 

tin. um, and eun, h’ke mgk or un in unch. 

Alun, bran, cha-cun, em-prun-ter, par-fnm, k Jeun, 

Alum, brown, everyone, to borrow, perfume, fasting. 


A careful practice of the exercises In pronunciation given 
1 above, if due care is -taken to catch and retain in the ear the 
precise sound, ought to enable the student to attain facility 
and accuracy of utterance. Labour spent, first in appreciating 
the key-sound, and next in uttering it slowly and carefully, 
until the precise tone has been gained, will not be lost. 

Liaison (from Her, to unite). — A word ending with a con- 
sonant coming before another (to which it is grammatically 
related) beginning with a vowel: o:r h mute, trans:fers the 
sound ol its final consonant to the following word: mon 
oncle, mo-noncie ; sa^u ami, san(gh)- 2 a.mi.. 

When the word whose final sound is carried to another 
ends in c, d, f, g, s, x, the sound transferred is that of 
k, t, V, k, z, z respectively; k, I, oi, p, q, r, t, z, when they 
precede a word beginning with a vowel, retain tlieir sound 
unchanged; but as this plan is adopted to secure speed of 
speech and harmony of sound, whenever, in conversation, 
these purposes would not be served, and the phrases would 
be made harsh or unpleasant, the transference of these sounds 
is avoided, especially in the cases of t, s, w, and z. The t of 
the conjunction et is never sounded. 

In public speaking or in reading poetry the final consonant 
of a word is always joined to the initial vowel of the following 
word, except only some words in which the final consonant 
remains mute, such as h in plomh, g in poing, p in omiig>, dsc. 
The n or m, which serves to form a nasal sound, Is joined to 
the following vowel only when there cannot be any pause 
between the two words, and then the nasal sound is not heard; 
thus, we must say mon ami, my friend ; mi Ev/rop4en, an 

European ; ,mi ambition, his ambition ; but we say alv^^ays^ 

without uniting the words, passion 1 amugle, ambition | in- 
surmo7itahle. 

In conversation or in familiar reading the union' of the fiiiai 
consonant and the vowel of the next word takes place only 
when the words are by grammatical relation inseparably con- 
nected; such are, the adjectives preceding the nouns, the 
articles and substantives or adjectives, the pronouns and their 
substantives or verbs, the adverbs and the words which they 
modify, &c. 

The grammatical relations in wiiicb the additive transfer- 
ence of sound requires to be made is that between (1) article 
and noun, (2) adjective and noun, (3) pronoun and verb, 
(4) verb and adverb, (5) a preposition and the word it 
governs, (6) compound words, (^) auxiliary and participle. 
Of course, when a word is followed by any punctuatioa 
mark, the final consonant is not carried over to the next 
word though it begins with a vowel. The conjunction et is 
never joined to the following word, nor is the plural of nouns 
in es carried over. When two nasal sounds come together 
(unless they are monosyllables) there is no transference of 
sound from former to latter. In fact, a fine ear and a sound 
judgment are the only trustworthy guides in regard to verbal 
liaison, for often an unintended sense be given or 
avoided by the use or omission of it, e.g. Vous iie ferez jamiais 
un bon marin, Vous ites trop homme de terre, signifies, You 
will never make a good sailor, You are too much of a lands- 
man; but if the liaison is used at trop homme it will take 
the form Vous ites trop pomme de terre, You are too much 
of a potato. The following sentences illustrate the use ol 
liaisons (or ties); — C^est lourd d porter, It is heavy to carry. 
R est arrive d un Tang(k) 4lev4, He has reached a liigh posi- 
tion, Cet hiver il dtait d Londres, This winter he was in 
London. 


NATURAL PHILOSOPHY. 

INTEOnUOTION. 

The natural sciences present so extensive a field of inquiry 
that the limited faculties of a single individual are altogether 
inadequate for the full development of their rich resources , 
consequently a division of labour is indispensable for their 
successful study. The division wMch naturally suggests itself 
originates in the intercourse which is maintained, through the 
agency of the senses, between the intellectual principle within 
us and the material existences without — between the world of 
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mind and the world of matter; each of these departments has | 
been further divided and subdivided as the principles have : 
been more fully' developed and applied, j 

The science of matter, or natural philosophy ^ as it is more i 
commonly designated, considers the properties of material 
bodies, and their mutiml action and dependence upon each 
other ; aiid the end proposed by the cultivation of the 
science is, to enable man to comprehend more fully and 
sa risfactorily than he could otherwise do, the mechanism of , 
the universe, ‘ arid to make nature and art subservient to the 
nec.e.ssities and coavenieiices of life by sldifiiily connecting 
caiibss which will produce the most beneficial effects. This 
department is , subdivided into two parts — viz. chemistry and 
jjtysics, or natural philosophy, used in a more limited sense. 
The iomer, by analysis or decomposition,, ascertains what 
eh-mentary substances constitute compound bodies ; by com-- 
[)0‘4tion, or synthesis, what bodies will result from the combina- 
tion of particular elementary substances ; it investigates and 
Illustrates the laws by which such combinations take place, 
and states the results. The latter, with wliich we have more 
immediately to do at present, neglects entirely the composi- 
tion and decom|}os!tion of bodies ; it enters not into those 
secret recesses, where, by interesting combinations of two or 
more of about sixty different substances, nature exhibits, in 
all their charming variety and beauty, the interesting objects 
around us ; it has to do with laws which are, in most cases, 
more palpable to the senses, more general in their operation, 
and fewer in number. While the principies of physics pro- 
vide 'subjects of the highest interest to the philosopher, to ! 
the practical man, and society in general, they fiave a more : 
interesting and imposing aspect, as they are perceived to 
bear directly or indirectly upon the business of human life. 
Interesting as natural phenomena are, in so far as they ; 
exemplify general laws, they become still more so to mankind 
hi general when viewed in tlieii’ practicaJ application to the 
modern arts, more particularly such of tliem as Imve a direct 
influence upon our comforts and enjoyments. From mechanical 
science we have received those machines through whose 
agency we are enabled to convert wool, cotton, and flax into 
warm and comfortable clothing ; from chemistry, those sub- 
stances by which we can dye and imprint the manufactured 
article with varied colours and patterns. 

Mechanical science has converted the distaff into the 
spinniiig-jemiy, a machine of such exquisitely delicate con- 
struction that it can convert 1 lb. of cotton into a thread 
132 miles in length. From thermics and meciianics com- 
bined, we have received the steam-engine, which is now 
employed in almost every department of human industry. 
Electrical science has given us, with the telegraph and sub- 
marine cable, the power of conveying intelligence from one 
place to another, almost annihilating time and distance. 
From electricity and acoustics combined we have received 
the telephone and phonograph, enabling the human voice in 
articulate language to be transmitted over long distances, 
and speech to be written down and reproduced at will. 
From electricity and mechanics combined we have derived 
the electric light. From the sciences of optics and of 
chemistry we have received the spectroscope and the know- 
ledge of spectrum analysis. From mechanics and chemistry 
we have derived the gas engine and hot-air motor. The 
illustrations of the advantages derived from mechanical 
knowledge and the applied sciences, indeed, are so numerous 
that it is unnecessary to enumerate them. They will be more 
fully considered in connection with the principles on which 
they depend. 


OHAPTEE I 

UENEKAIi PROFEETIES OF MATTEE. 

The objects which surround us on all sides, and wliich we 
can see, ^ndie, or weigh, constitute what is called matter. 
Most solid substances, as we know, can, by the application 
of mechanical means, be reduced to extremely fine powders ; 
but when this mechanical division has reached its utmost 
limits, the application of the microscope still reveals the 
individual particles composing the powder. In nature all 
bodies are supposed to be built up of very minute particles, 


called molecules. These in turn are made up of. still smailei 
■ particles, termed atoms^ which are far' too minute to be seen 
with the most powerful microscope, and are supposed to be 
separated from one another, by spaces many times as large as 
the atoms themselves. Though bodies may be resolved into 
molecules, and molecules into atoms, it is, not possible to 
divide the atoms ; they are considered as indivisible. Sir W. 
Thomson has deduced, from calculations based ' upon various 
physical phenomena, that the average distance between atoms; ' 
in ordinary solids and liquids is somewhere between the one 
hundred-millionth and the two thousand-million tli of s centi- 
metre, and by the following illustration attempts to convey 
some idea of the size of the molecules — “ Imagine .a drop of 
rain, or a glass sphere the size of a pea, magnified to the size 
of the earth, the molecules in it beiiig increased in the same 
proportion, the structure of the mass wou,!d then be coarser , . 
than a heap of fine shot, but probably not so coarse as a heap' 
of cricket balls.’' The fragrance of the rose is but the giving 
off from the flower ponderable matter in the form of molecules, 
each of w’hicli again is composed of atoms. 

It has been supposed by some tlmt such molecules are dis- 
seminated in straight lines through space — the ,hy|iothesis of 
tramlatio’n in contradistinction to the hypothesis of revolution. ' 
It may be remarked how quickly an odorous perfume fills a room, 
and this fact Inirmonizes with the conception of the direct pro- 
jection of the molecules. If this theory of the rectilinear motion 
be true, it can be proved that the molecules must move at the 
rate of several hundred feet a second ; and a reason' why 
the odours do not spread much more rapidly timn they are 
observed to do, is that the odorous particles have to make their 
way through a crowd of air-atoms, with w'hicli they come into 
incessant collision. The distance through wMcli a molecule 
can travel in common air without striking agai'ust an atom of 
air is infinitesimal, and hence the propagation ox the odorous' 
particles through air is enormously retarded by the air itself. 

As all bodies are built up of molecules, the substance of a 
body depends upon the internal structure and arrangement ol 
its molecules, and all the molecules of the same substance are 
supposed to be exactly alike, h. body may be divided or sub- 
divided into any number of parts, but the substance of each 
part will remain the same so long as the molecules are ’un- 
changed ; but if the molecules are divided or their structure 
is altered by changing the kind, number, or grouping of their 
atoms, the substance of the body is clianged. TMs is well 
illustrated by an ordinary railway carriage axle. The sub- 
stance of the body of iron, by continual concussion and motion, 
becomes changed. Instead of remaining tough and fibrous, as 
when the molecules were in their original state, it becomes 
crystalline and brittle, the molecules forming the mass Imving 
changed in their position and grouping. 

Afl space is supposed to be filled by a highly-rarefied and 
elastic fluid, called ether ; it fills alike the voids of space among 
the fixed stars, through whicJi the earth aiid planets revolve 
round the sun, and those among molecules and atoms. It is 
considered to be imponderable (without weight), and offers no 
resistance to bodies, molecules, or atoms moving about in it. 
This subtle substance makes the universe a wiiole, and ren- 
ders possible the intercommunication of light and energy 
between star and star. It is considered tliat the ether is 
capable of taking up the motions, varying in charactei’ and 
velocity, of the ultimate particles of matter ; thus a uxotion of 
one kind communicated to the ether gives rise to the pheno- 
mena of heat ; a similar motion, but of greater velocity, is the 
cause of light, and possibly electricity may also be due to 
some form of motion imparted to the ether. 

As aU matter contains spaces which are not occupied with 
material particles, and no substance is known wliose parts 
by pressure are absolutely incapable of yielding one among 
another, particles which admit of such nearer approach to 
each other cannot, of course, be in close contact, and therefore 
a mass or assemblage of such particles must be porom. 
When the pores are too minute to be seen under the powers 
of the microscope, they are called physical pores ; in those 
substances where the pores are large enough to be seen, they 
are called sensible pores. Though apparently of great densi ty 
the porosity of iron is simxffy illustrated. At tlie time of the 
construction of the earlier snhmarine telegraph ctibles, the 
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Integrity of the insulated core was nsiially tested by its being 
subjected to immense hydraulic pressure. For this purpose 
large iron cylinders were constructed, the sides of which were 
from 10 to 12 inches in thickness, within which the core was 
eoiiedj and the covers afterwards closed down by powerful 
lever clamps and screw bolts ; water was then forced in under 
eiiormoiis pressure ; but notwithstanding the great thickness 
of the iron cylinders the water^ was forced through the pores 
of the substance of the iron, and the external siufaces.of the 
. cylinders literally freely perspired with moisture. This illustra- 
tion likewise exemplifies the stupendous pressure necessary 
' to compress the molecules constituting water. The atoms of 
amtter*a.re giants in disguise as regards the might of that 
energy necessary to cause either their separation or conden* 
isation. 

In nature the three orders of material units are atoms, 
molecules, and bodies. ' Every particle of matter in the uni- 
verse is in incessant motion. The atoms are continuously 
moving about in the molecules, the molecules in bodies, and 
boiiies in space. The motion of the atoms within the mole- 
cules is called atomic motion ; the motion of the molecules in 
bodies, molecular motion ; and the motion of bodies in space, 
molar motion. The term molecular, however, is frequently 
applied to the motion of both atoms and molecules. 

This motion is exemplified on a stupendous scale in stellar 
space. The sidereal universe is composed of stars, each of 
which, like our own sun, is probably the centre of a solar 
system composed of sun and planets. The planets and their 
satellites wdiich revolve around the gi'eat central luminary, 
the sun, composing the solar system, correspond to the atoms 
which compose the molecules ; the sun itself and the stars, 
mere atoms of luminous dust in that vast agglomeration of 
stfirs, the Milky Way, to the molecules; and the Milky Way, 
itself an agglomeration of world-systems, to the bodies. Here 
we have, in the i*evoliition of the planets round the sun, the 
motion of the atoms ; in the movement of the solar system 
through space, which we know travels in the direction of the 
eonsteilation Hercules with a velocity of some 412,000 miles 
per day, the motion of the molecules ; and in the Milky 
Way, an archipelago in motion that travels in infinite space, 
the motion of the bodies. 

There are three great forces of nature which correspond 
to the three orders of material units; these are affinity, 
rohemn, mdi gramty. 

Affinity is that power or force which binds together the 
atoms into molecules, or which resists their separation when 
once combined. Such forces as gravitation, heat, light, 
electricity, and magnetism act through distances more or 
less .gi’eat; the force of affinity, on the other hand, differs 
from the attraction of gravitation in not acting on masses— 
it acts only through infinitesimal portions of space inap- 
preciable by us. This atomic force, which binds atoms 
together to form masses, is enormous. Closely locked to- 
gether as they are, the atoms of bodies, though they cannot 
be supposed to be in actual contact, exert immense attrac- 
tions; it would require an almost incredible anioimt of 
mechanical force to iriden the distance intervening between 
the atoms of any solid or liquid so as to increase its 
volume in any sensible degree. It would also require a force 
of great magnitude to squeeze the particles of a solid or 
iiqulii together so as to make the body les.s in size. Hence 
the magnitude of the forces engaged in producing atomic 
motion, as measured by any ordinary mechanical standard, is 
surprising ; 1 ib. of iron on being heated from 0® to 100® 
C. expands about of its volume, an amount which 
would be insensible to the most accurate eye ; still to give 
its atoms the motion necessary to shift them through the 
small space indicated, an amount of force is requisite which 
would raise about 8 tons a foot high. The force of gravity 
almost disappears in comparison with the molecular forces, 
which are the strongest of the forces in nature. 

Cohesion is the force that binds together the molecules of 
matter into bodies. A solid body built up of molecules 
retains its form and solidity by virtue of cohesion, which 
causes the molecules to attract each other and cling together, 
forming collective masses ; it is therefore a molecular force. 
Molecular cohesion can be partly overcome by the application 


of more or less force tO' separate the parts. Cohesion Is a 
weaker force than affinity, but is capable of acting^ tlu*oiigh 
greater, though still insensible, distances. T!ie distinction 
between cohesion and gravitation consists in this : coliesicm 
■ binds particles together, and is perceptibly exerted only at 
extremely small distances ; gravity operates between masses 
and at all distances. , . ^ 

The laws of gravitation express not only the fact of the 
mutual ■ attraction of ail matter, but also that this attraction 
decreases as the distance increases. This' attraction of' bodies , 

• for one another, when manifested over -sensible distances,^ is 
called gravitation or gramty^ and the more closely the bodies 
approach, the more intensely is their attractive iii'fiiience upon 
each other exerted. The ’gravitation or attraction of one 
body upon another does not depend on the 'mass of the body 
which IS attracted, but remains the same whatever' be the 
mass of the body so attracted, if the distances are the same. 
For instance,' the planet Jupiter attracts the sun and the 
earth also : but although the sun’s mass is 300,000 times as 
great as the earth^s, yet the attraction of Jupiter on the sun 
is exactly equal to liis attraction on the earth, when both are 
equally distant from Jupiter. The attraction of gravitation 
is always proportional to the mass of the body which attracts, 
if the distances of different attracting bodies be the sai:ne. 
Thus, if the sun and Jupiter are at equal distances from the 
planet Saturn, the mass of the sun is about 1000 times as 
great as tliat of Jupiter ; then, whatever be the space 
through which Jupiter draws Saturn in one second of tii'i'ie, 
the sun draws Saturn in the same time through 1000 times 
that space. If the same attracting body act upon several " 
bodies at different distances, the attractions are inversely 
proportional to the square of the distance from the attracting 
body. Thus, assuming the planet Saturn to be ten times as 
distant from the sun as the earth is, the sun’s attraction 
upon Saturn is only one-hundredth part of Ms attraction on 
the earth. The term gravitation is sometimes used to signify 
; the power by which bodies descend to the earth, evidenced in 
their weight. Of the three great forces of nature, gravity, 
while it is capable of acting through all known distances, is 
the weakest. 

The tendency of a body to return to or spring back to its 
original form, when it has been disturbed by the pressure 
of another extraneous to it, is termed elasticity. It is tlie 
reacting force by which it sustains or tends to remove that 
pressure. Any distortion, however produced, is called a 
strain, and the force which produces it is termed a stress. 
All bodies are more or less elastic, but whenever the strain 
proceeds beyond a certain point the elasticity of the body 
breaks down. This point is termed the breaking strain of 
the body. The elasticity of stone may be observed by the 
rebound of a marble on striking a stone floor ; in the same 
way the rebound of the bullet on strilcing an iron target 
illustrates the elasticity of iron. 


UNia?S OP MEASUEEMENT — ACTION OP FOEOES ON HATTEK. 

In mechanics the three fundamental units, from which all 
the other mechanical and physical units are derived, are — 
the unit of time, the unit of length, and the unit of mass. 
In the English system these units are severally the second, 
the foot, and the pound (avoirdupois) ; in the French system 
they are the second, the centimetre, and the gramme. 

The precise length of the unit of the second is determined 
by observation of the instant that the transit of the sun’s 
centre takes place over the meridian of the spot from which 
the observation is made; and the interval between two 
successive transits constitutes a solar day. As the length 
of the solar day varies slightly from day to day, an average 
is taken, which constitutes a mean solar day. This has been 
divided into twenty-four equal parts or hours, each of which 
again is subdivided into sixty equal parts, called minutes, and 
the minute again into sixty equal parts or seconds; the 
second is therefore the 86,400th part of a mean solar day. 

The English standard unit of length is the yard, which is 
subdivided into three equal parts, called feet. The foot is 
subdivided into twelve equal parts, called inches : the inch 
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may again be subdivided into decimal parts of an inch. The 
yard measure is simply the length recorded upon a standard 
brass rod retained in the Tower of London, engraved 

Standard Yard, 1760/’ and from which . all accurate 
measures are taken. In this brass rod two pins of gold 
are inserted, their surfaces being level with the rod; and 
a, smaU, dot is made in the middle of each— the distance 
between the centres of these^ two dots, taken when the 
temperature is at, 15 * 5 * 0., .represents the imperial standard 
yard. _ According to an Act of Parliament (5 Oeo. IT. c. 74), 
a stariciard yar€ii,s of the length of a pendulum which 

beats mean seconds ■ of time in London, at the sea-level, in a 
vaeiiiirji ; and by this means the standard yard measures could 
be restored should , they ever be destroyed. 

The French standard unit of length is the .m^tre. This 
linear measure , takes for its basis the distance from, the 
equator to the pole, which distance is divided into 10,000,000 
parts ; one of such parts is a m5tre, the length having been 
estimated from actual measurements taken between Dunkirk 
and Barcelona. The mfetre ds 39*3707 inches as compared 
with 39*1393 inches, the length of the seconds pendulum. 
The mhtre is about 3| feet; it is divided into 10, 100, 
pid' 1000 equal parts, called respectively decimetres (3*937 
Inches), centimHres (0*3937 of an inch), and millimetres 
(0*0394 of an inch). The multiples of the m5tre again are the 
decametre p'O m,etres), hectometre (100 metres), and kilo- 
metre ( 1 000 metres. ) A kilometre is about five-eighths of a mile, 
and 8 kilometres equal 5 miles. In the French metric system 
of units, the prefixes d^ci^ centi, and milli, denoting divisions 
of the metric standard, are taken from the Latin, and 
indicate tenths, hundredths, and thousandths of the unit; 
while the prefixes deca, hecto, and Mo, denoting multiples of 
the metric unit, are taken from the Greek, indicating tens, 
hundreds, and thousands of the unit. 

The U7iits of mrfme are squares, one side of which is the 
un,it of length. The English units of surface are the square 
yard (9 square feet, or 0*836 of a square m^tre). The 
square foot (144 square inches, or 9*29 square decimetres), 
and the square inch (6*451 square centimetres). The French 
units of surface are the square metre, the square decimetre, 
and the square centimetre. 

The wMts of volume are cubes, one of whose edges is the 
unit of length. The English units of volume are the cubic 
yard (0*7645 of a cubic metre), the cubic foot (28*3153 cubic 
decimetres), and the cubic inch (16*38617 cubic centimetres). 
The French units of volume are the cubic metre, the cubic 
decimetre, and the cubic centimetre. The French unit of 
capacity is the cubic decimetre, and is called the litre; it is 
1*76 of the pint and 0*22 of the gallon. 

The mass of a body is the quantity of matter which it con- 
tains, and it is always proportional to its weight or gravity 
wliatever its figure may be. The English unit of mass is the 
mass of a certain portion of metal, caUed the pou7id moirdur 
pois; it is divided into 7000 equal parts, called gmim. 
The French unit of mass is the mass of a cubic centimetre 
of water at 4” Centigrade ; it is called a gramme, and repre- 
sents 15*4323 grains, or about 15| grains. A kilogramme is 
equal to about 2J lbs., or 2*2046 lbs. avoirdupois exactly. 

The density of a body is the proportional weight or the 
quantity of matter in a unit of its volume. Thus, In two 
cubes of equal size or magnitude, If one weighs only 1 lb. 
and the other 2 ibs., then the density of the latter is double 
that of the former. Water at a temperature of 4* G. is 
usually taken as the unit of density. As the density of a 
body is the mass of the unit of volume, if m denotes 
the mass, v the volume, and d the density of the body, 
then m = vd. If an equal volume of any second body be 
taken whose mass is m' and density d^, \hm m' ’=fv d', or 
d: d- :: m : w' ; therefore the density of bodies is in the 
same ratio as masses of equal volumes of those bodies. 

The rate of motion by which a body passes over a certain 
space in a ceiiain time is termed its velocity. Thus, if a 
body in motion pass over 60 feet in 5 seconds of time, it is 
said to move with the velocity of 12 feet per second. It does 
not, however, follow that its motion will be exfxctly uniform 
throughout the entire distance during the 5 seconds of time, 
for its rate may change. 


Any power, push, or pull, of w,lmtever origin, exerted upon 
any portion of matter to move it or to stop it, is called de force. 
If the force act constantly or incessantly it is a permanent 
force ; But if it act instantaneously or for an imperceptibly 
small time, it is called an impulse or a percussi^on. In regard 
to matter these forces always act between two different 
portions of matter. The action of' a force or .stress be- 
tween two portions of matter takes different names accord- 
ing. to the mode in which it acts ; it may be termed attraction/ 
repulsion, tension, pressure, torsion, ckc. When attention Is- 
confined to one of the portions of matter only one; aspect, of 
■the stress is observed, the effect produced on the portion ,oi 
matter under observation this is termed, with reference; to 
its effect, an external force, and with reference to its cause, 
the action of , the other portion of matter. ; The • opposite 
aspect of the stress is called the re-action on . the ’other 
portion of matter. 


GHAP.TBR ni 

FIEST LAW, OF MOTION. 

Before proceeding to consider the Newtonian laws of motion 
and universal gravitation, it may be interesting to trace back 
and ascertain the position in which the science of observation 
stood prior to the investigations of Newton. At a very early 
period it had been laid down as a principle by Aris'totle, that 
the motions of the celestial bodies were regulated by laws 
proper to themselves, and having no relation to those winch 
prevailed on the earth. This view established a broad and 
impassable line of separation between celestial and terrestrial 
mechanics, and greatly impeded the progress of experimental 
research. Science was therefore reduced to a mere record ol 
facts, in which theory had no part, except to attempt tc 
reconcile various observed irre,guIaritieEj of the celestial 
motions with the assumed lav; of uniform circular motion 
of the celestia-l mechanism. Copernicus afterwards adopted 
a more rational system, which regarded the sun as tlie centre 
of our system, and gave to the motion of the heavenly bodies 
a simplicity which at once commanded attention. The varia- 
tions in the apparent size of the sun and moon were, however, 
too small to be measured without the aid of a telescope, and 
the bodies of the planets could not be <iistingmshed as leaving 
a distinct mass by the naked eye alone. The Copernican 
system, however, once admitted, this difficulty was overcome, 
and it became a mere series of geometrical problems and cal- 
culation to determine from observation of the places of a 
planet its real orbit round the sun and other circumstances of 
its revolution. Kepler’s investigations established, the orbit of 
Mars, which he ascertained to be an ellipse having the sun in 
one of its foci ; and the same law being extended by inductive 
reasoning to the other planets was found to be verified. The 
laws thus established by Kepler constitute the most important 
and beautiful system of geometrical relations ever discovered 
by a mere process of inductive reasoning. They form a 
compendium of the motions of all the planets, by which tlieir 
places can be assigned in their orbits at any instant of time, 
past or to come, and are dependent upon purely geometrical 
conditions numerically resolved. The invention of the tele- 
scope and its application by Galileo to celestial objects resulted 
in the discovery of Jupiter’s disc and satellites, a system in 
miniature of the greater one in revolution round the sun, of 
which it formed a portion ; and the laws winch Kelper had 
enunciated regarding the time of revolution of the planets 
and their distances from the sun were found to coincide vith 
those of the revolution of the satellites round the central mass 
of Jupiter. The investigations conducted by Galileo into the 
laws of falling bodies and the motions of projectiles laid the 
foundation of a true system of dynamics, by wMcb motions 
could be determined from a knowledge of the forces produc- 
ing them, and forces from the motions tliey produce. Until 
Newton applied his matliematical knowledge to grapple with 
the subject everything regarding the laws of motion was rele- 
gated to theory, and little advance liad been made beyond 
preparing a state of knowledge in wMch powers like his could 
be effectually applied. Ascending by a series of inductive 
arguments to the highest laws of dynamical science Newton 
succeeded in applying them to the complete explanation of all 
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ttie great plieEOEiena relating to matter, and pointed out that 
aH the celestial motions known in his time and established by 
Kepler and Oaiileo were consequent upon a simple law, that 
every particle of iiiatter attracts every other particle of matter 
in the universe with a force proportional to the product of 
tlieir aiasses directly and to the square of their mutual 
distance inversely, and is itself attracted with an equal force. 

Proceeding to applications of this law to problems of greater 
intricacy, Hewton demonstrated the inequality of the moon’s 
motion round the earth as resulting from the attraction of the 
sun’s mass, and liovr tides arise from the unequal attractions 
of the sun and the moon on the earth and the ocean which 
surrounds it. The more recent discoveries of five primary 
planets, mostly deviating from the general analogy of the 
others, and the intricate questions arising from the highly- 
eUipticai orbits of most of the system of comets round the 
sun, only tend to demonstrate the law of the absolute invaria- 
bility of the mean distance of each planet from the sun, and 
that though the mutual actions of the planets, upon each 
other, can produce in the course of indefinite ages certain 
changes, they are periodical, increasing to a certain extent 
and then diminisiiing, so that the great system of the universe 
can never be destroyed or subverted by the mutual action of 
its parts, but is kept constantly in motion, oscillating round 
a centre, from which it can never deviate. 

The researches of Laplace and Lagrange have further 
demonstrated the absolute invariability of the mean distance 
of each planet from the sun ; and relying upon these grand 
discoveries the physicist can look forward from the present 
point of time many thousands of years into futurity, and pre- 
dict by calculation the state of our system without fear of 
material error, but such as may arise from causes whose 
existence at present we have no reason to suppose. 

The Fiest Law of Motion is tliat e'very body naturally 
tends to continue m its yresent state, whether it he at rest or 
moving uniformly in a right line. In the universe, so far 
as is known, no portion of matter is absolutely at rest. 
Bodies are usually said to be at rest when they are not 
changing their positions with respect to other bodies around 
them. Thus a person seated in a railway carriage, travelling 
at express speed, may be said to be at rest, although in reality 
he is moving forward at the same velocity as the carriage. 
In the same way bodies are said to be at rest on the surface 
of the earth, though all the time they participate in the motion 
of the revolution of the earth on its axis. When a body is 
said to be put in motion it is meant that its motion is clianged 
either in rate or direction. A moving body, unless acted upon 
by external forces, would always go on in a straight line and 
at a uniform speed. At the surface of the earth, however, aU 
moving bodies show a decided tendency to stop ; they are 
acted upon by some external force acting as a resistance. 

The resistances chiefly encountered by moving bodies are 
the resistance of the atmosphere friction. In proportion 
as these resistances are diminished the longer is the time a 
body will continue to move. A railway train set in motion 
will continue running much longer on the smooth iron rails 
tlmn if tlie train were in motion over a rough road. As, 
therefore, the time that a body will continue in motion in- 
creases in proportion as the resistance is diminished, it may 
be inferred that were the resistance entirely removed the body 
would continue in motion for ever. This property of matter, 
by which it does not change its state of either rest or motion, 
unless acted upon by some external force, is called inertia. 
The inertia of a body is directly proportional to its mass. It 
takes time for a force to overcome the inertia of matter ; 
hence when a body receives a sudden blow the part of the 
body immediately receiving the blow yields before there is 
time to overcome the inertia of the surrounding parts. A 
familiar exanq>le of inertia is, that a soft body fired with a 
sufficient velocity will hit as hard as lead, and a tallow candle 
may thus be fired through a deal board. 

The state of matter left to itself is either that of rest or 
uniform motion in a straight fine, and every other species of 
motion, of whatever sort, is an effect of force from without. 
The so-called cerUnfiigal force is simply the tendency of the 
parts of a rotating body to keep moving in straight lines ; 
this tendency increases with the speed of rotation, and some- 


times to such , a degree as to overcome the cohesion of the 
body, which will then fly to pieces. The serious accidents so 
frequently caused by the bursting asunder of large grind- 
stones and heavy flywheels in rapid rotation are due to this 
force. If a cord be fastened to an^ immovable obstacle, 
say a post, and pulled with force of, say, 1 cwt., the action 
or resistance of the post is the equivalent of 'the force, 
because were the post removed the cord would need to be 
pulled by a tension equivalent to 1 cwt. to counteract the 
moving tendency of the first tension applied ; therefore the 
resistance of an immovable object has to be regarded in 
precisely the same manner as a physical attraction, a muscular 
effort, or any other mode of accelerating or retarding velocity. 
Again, if a bullet be caused to revolve with a ^ven velocity 
round a fixed point by means of a string, it will continue to 
revolve with the same velocity, friction and the resistance of 
the air not being supposed to exist, and the string will be 
stretched by a pressure depending upon the mass of the 
bullet and its velocity. The reason of the permanence of 
the velocity is contained in a proposition demonstrated in 
meciianics, namely, that forces applied to a material point 
in a direction perpendicular to that of its motion cannot 



change its velocity, but only its direction. In the present 
case the bullet must describe a circle ; and the direction of 
the string, in wliich the retaining pressure acts, is always 
perpendicular to the tangent of the Circle, being always a 
radius. This pressure on the string is caused by an effort 
to escape on the part of the bullet, arising from its tendency 
to continue its motion in the direction of the tangent. This 
is the centnf ugal force, and does not arise from any tendency 
which the bullet has to fly from the centre, but from the 
circumstance that there is in the motion above described a 
constrained approach to the centre, such as would not exist 
in the motion of the bullet uninfluenced from without. The 
faster the body moves, the greater the pull needed to keep 
the body in its circular path ; the greater the pull upon the 
body towards the centre, the greater the puli of the body 
away from the centre. The pull exeited on the body towards 
the centre is called the centripetal force. 

The pull of a revolving body away from the centre is 
illustrated by the flattening of the sphere of the earth at 
the poles wliile in a fluid state, the puli being greatest at the 
equator, the central point of the circumference, because tins 
part was rotating at a greater velocity. The action of the 
two balls of an ordinary steam-engine governor, which fly 
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©pen. at a greater or less angle as the governor revolves with 
a greater or less speed, is another example of centrifugal 
force ; another illustration is the every-day practice ..when 
drying an ordinary mop saturated with water, to set the mop 
in rapid rotation by the action of the palms of the hands 
upon the handle: the higher the speed of revolution the mop 
attains, the more energetic is the dispersion of the moisture 
contained in it, the particles of water flying off at a tangent 
with considerable force. The eentrifnga.1 wringing machine 
(illustrated on preceding page) so extensively used for drying 
purposes in laundries, paper mills, and sugar refineries, is a 
mechanical application of the principle on an extended' scale. 
The direction taken by the particles of mud as they fly 
from the revolving wheel of a carriage is a further illustra- 
tion of the centrifugal force. The tendency of the particles 
of matter to keep moving in the same plane explains why a 
bicycle^ is not easily overturned so long as its large wheel is 
in rapid rotation ; it also explains the reason a top will 
remain upright so long as it continues to spin rapidly, 
though it topples over at once as soon as it comes to rest; 
the ordinary fan, as well as the centrifugal blower (shown 
in cut), where the air, being driven off by the fans b, n, 
and escaping at p, creates a partial vacuum at o, and causes 
a fresh supply to enter at a, are illustrations familiar to all 
External forces tend to put bodies in motion or to change 
their velocities, for if an elastic cord be fastened at one end 
to a body which is not acted upon by any other force tljan 
the tension of the cord, and the cord is stretched at the same 
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time SO as to exert a uniform pull on the body, the latter will 
move in the direction of the pull, and will move faster and 
faster the longer the pull continues, gaining the same amount 
of velocity each second If it move at the rate of 3 feet a 
second at the end of the first second, it will be moving at the 
rate of 6 feet a second at the end of the second second, and 
at the rate of 9 feet a second at the end of the third second, 
and so on. Forces may be measured either by the pressure 
which they would produce, or by the rate at which they 
would increase the velocity of a mass of matter. In the 
former case the unit of force is the force of gravitation on a 
unit of mass. In the English system it is the force of gravity 
on the mass of a pound or a grain, and is called a pound or 
a grain. In the French system it is the force of gravity on a 
mass of a gramme, and is called a gramme. 

These units are called units, and as they cliange 

with the intensity of gravity at different places on the surface 
of the globe, and at different elevations above the surface, 
they are variable. In the latter case the unit of force is the 
force that will impart to a unit of mass a unit of velocity in 
a unit of time. In the English system it is the force that 
will impart to a mass of a pound a velocity of a foot in a 
second, and is called a poundaL At Greenwich it takes 
32*2 poundals of force to sustain a pound. A system of abso- 
lute measurement has been recently adopted by the British 
Association, the units of which are all based upon the centi- 
metre, gramme, and second, as the three fundamental units 
of length, mass, and time. This system of measurement is 


called the centimetre-gramme-second system, or shortly the 
G.G.S. system. Its units are called the centimetre-gramme- 
second units, or more briefly the C.G.S. units. In this 
system the unit of force is the force that will impart to a 
mass of a gramme a velocity of one centimetre a second; it is 
called a dyne. It takes 445,000 dynes of force to sustain a 
pound at Greenwich. As these units are independent of 
gravity and are invariable, they are called absolute units, ' ■ 
The momentum of a body is measured, by the mass,, and 
the velocity of the body, and is directly proportional . .to the 
two. The velocity remaining the. same, the momentum or 
quantity of motion increases with the mass moved ; and the 
mass remaining the same, the momentum increases pro- 
portionally to the velocity communicated. If two bodies 
have equal velocities, but one lias nine times the mass of the 
other, it is said to Imve nine times the motion ; or if the two 
have equal masses, and one lias nine times the velocity of the 
other, it is said to have nine times the motion of the other, 
A diminution of the mass may be compensated by a propor- 
tionate increase of the velocity ; that is, M being the number 
of units of mass and V of velocity, as long as the product of 
M and V remain the same, the effect produced is the same. 
Thus 3 X 100 is equal to 1 x 300. The product of the mass 
of a body and its velocity is called the momentum of the body. 


ARITHMETIC.— CHAPTER I 
abithmetioal notation km numbeation. \ 

Aeithmetio, as the art of reckoning, is one of the most 
necessary and useful applications of knowledge to the com- 
mon purposes of every-day life. In some form or other the 
idea of number must have been early attained and employed. 
The shepherd with his flock, the hunter following Ms pre- 
carious pursuit of game, the fisher by riverside or on sea, 
the warrior marshalling his men or estimating the enemy, 
must all have exercised the art of counting. Even in the 
earliest conditions of life the idea and the art of number 
must have been acquired. Change, motion, and succcession 
are all around man, and meet his eye everywhere. Tilings 
in almost infinite variety attract his notice ; and human 
experience and necessity must at an early date Imve given 
definite shape to man’s first crude conceptions of numbers, 
and the peculiarities of their changes. Man did not, probably, 
all at once pass from tMnldng of tMngs numbered or able to 
be numbered, to forming signs of numbers as applicable to 
things. But he could not long continue to employ names or 
signs of numbers without observing that he was able to use 
these terms or symbols apart from the tMngs themselves. 
And so by degrees the most practical of the arts would rise 
into form in the mind, and be exercised in the business of 
life, long before it became a science or was thought of as a 
means of mental training. Similar is the distinction still 
between arithmetic as a practical and a disciplinary study. 
In the shop, the warehouse, and the counting-room; in all 
the commercial dealings of men; in all possible conditions of 
existence nowadays facility and accuracy in the use of figures 
is required. In every exercise and occupation its utility is 
felt, and calculation gains attention and claims importance. 
We have the good fortune in our day to find ourselves 
possessed of a simple and ready method of representing 
numbers, and have had the processes of employing them so 
thoroughly tested that we, forget — ^if we ever knew — ^that 
tilings were not always so. Long long ages passed, and 
many illustrious men’s minds have been engaged in working 
out for us tMs easy practical art, and in developing for us 
the principles of this most effective scientific discipline. 

The earliest known use of the Arabic numerals occurs in a 
grant of land inscribed on copper, found among the ruins of 
Monghyr, on the right bank of the Ganges. It is dated 
23 B.c* The knowledge of tMs system passed from Hindostan 
to Arabia, and was freely used by the Saracens. In the 
tenth century it was brought by them into Spain. Among 
the Florentines and other mercantile communities of Italy 
the new notation was welcomed and. employed. Italian 
manuscripts of the early part of the thirteenth century show 
tliat the Arabian numerals were in pretty common use, It was 


abithmetic. 


somewhat later before tliej were introdncecl into tMs country. 
In, Chaucer's ^’^Boke of the'Buciiesse” (1370) it is said — 

For by the Jigur&s rew« ' all kenne (= can) 

Yf they be crafty, recken and noiunbre ” (488, 439> 

This shows that the introduction of the Arabian nmnemls, 
and the art oi reckoning made possible by their use, was of 
recent introduction into Britain, where, in point oi fact, 
merchants continued to employ Roman numerals in their 
accounts even in the sixteenth century. The old ahacm^ or 
comiting frame, continued' to be used down to the reign of 
Edward ¥1. The fust of that long series of works which 
has been devoted to the extension of the knowledge of arith- 
metic in our country is due to the pen of a mathematician 
and physician, Robert Eecorde, born In - Tenby, 1500, who 
in his Arithmetick, or the Ground of Artes,” sought to 
popularize the new method of calculation. . H.e thus speaks 
of .his great theme : — “ It is an Arte that the farther you traveil 
the more you thirste to goe on forward. Such a fountaine 
that the more you draw the more it springes ; and to speak 
absolutely in a word (exceptinge the study of Bivinity, which 
Is the salvation of our souls), there is no study in the world 
coB-iparabie to this for delight In wonderful! and goodly 
exercise ; for the skill hereof is well known to liave flowed 
from the wisdom o.f God into the heart of man, whonie he 
liath created the chiefe image and instrument of His praise 
and glorie.^’* So he speaks of aritiimetic pursued as an art . 
founded on scientific p,rinciples. Practice in computation 
will make an active-minded boy, who knows how to use 
figures, so dexterous in the working of sums, that he can go 
on with madiine-like regularity and certainty, turning out 
correct answers to long accounts, although he cannot explain 
the reasons for Ms operations, or prove the accuracy of the 
rules according to which he proceeds, and which justify Ms 
processes. Such an acquaintance with practical arithmetic 
is by no means useless or to be despised, but it only interests 
and employs one-half of the mental faculties. There is a pure 
pleasure felt by the higher powers of the mind in under- 
standing the principles of tMngs ; and when reason is brought 
into active exercise while giving instructions on tiiis subject, 
the development of the mind of the scholar is influenced by 
it. This is the disciplinary, as distinguished from the utili- 
torian, value of the study of arithmetic. Memory, imagina- 
tion, and the management of figures are quite easily exercised 
in computation even when taught only as an art ; but when 
it is pursued as a scientific system, it forms a highly useful 
agency in educating the reason and developing the faculties 
of comparison and deduction. Cunning riddles and curious 
puzzles have been incorporated with it, books of sums have 
been set to be laboriously drudged through, and large com- 
i)endiums of methods of calculation have been arranged for 
exercising ingenuity and encouraging dexterity in numerical 
computation as an art. Knowing its value in the exchange 
and the market-place, in the industries of mechanical and 
the business of commercial life, aptitude in figuring has held 
a high place in men’s regards. It has been decided on all 
hands that the youngest and the humblest should know 
sometMng of its elements and have practice in its processes. 
It may subserve higher interests and gratify nobler inquiries 
tlian even these can afford opportunity for engaging in, when 
undertaken with the desire of knowing it as a readily avail- 
able culture in deductive logic, and a familiar form through 
which to learn how theory regulates and benefits practice. 
The modem method of teaching arithmetic — introduced by 
Bourdon in France and Be Morgan in England — which 
recognizes the importance of reason and demonstration in 
the course of instruction, has our fullest sympathy. It is 
not desirable that unexplained routine and merely empirical 
methods should constitute the whole of our arithmetical 

* Perhaps Recorde here reproduces an idea from the “ Arithmetical 
of Boethius, the last of the Roman philosophers, in which this passage 
occurs : “ Arithmetic stands in a sort of maternal relation to ^1 other 
sciences, because God, the founder of this earthly fabric, had it with. 
Him originally as the exemplar of His own design, and framed ac- 
cording to it ^ things whatsoever, which — His reason comprehending 
these — found their harmony in the numbers of a pre-established 
hamonyd’ ‘ > , ' , 


culture. Intellectual training may be combined with .prscti 
,cal dexterity in ^'^doing sums,” and that too without any toss 
of variety in the exercises, or ingenuity in the working of 
them. The following lessons in aritiimetic will explain fully 
and exemplify clearly the aatui’e and reason of every process, 
and will form a complete course of practical, rational,: and 
commercial arithmetic — useful at once to the business man 
and the self-educator. ■ 

1. 'The first ideas of aritlunetic, as well as those of other 
sciences, are derived from early observation. CMldrea com- 
pare objects, and finding that they differ in size, soon becom© 
faiiiiliar with the idea of fnagnitiide. They ■ collect' together 
toys, arid learn the iiieaiiiiig of numher and qumititg. Yet 
these are terms wMeli it is not possible to define ; the ideas 
for wMch they stand are so completely the first ideas of our 
mind that it is impossible to find other more s,imple words by 
which we may explain. them. 

2. To express the magnitude of a tMng, or of a collection ' 
of things, all of the same kind, so as to convey a precise idea 
to others, we fix upon some part of that kind of tiling the 
magnitude of which is well known, and state how often tMs 
portion is contained in the thing or the collection of things of 
which we speak. TMs portion fixed upon is called a unit^ 
and is the base of measurement for things of its kind. Thus, 
for instance, when we say that a log is , 1'2 feet long, or that 
a bar weighs 12 lbs., we state how often the Icnown portion 
of length called a foot, or the known portion of weight called 
a pound, is contained in the length or weight referred to. In 
these cases the foot is taken as the unit of length, and the 
pound as the unit of weight ; and the term wMch is used 'to 
express how many times the unit must be repeated to form a 
whole, equal to the magnitude spoken of, is what w© denomi- 
nate numher. 

3. In every particular classification of numbers the unit is 
a portion taken arbitrarily, or established by usage. Some- 
times, indeed, there is something in the nature of the thing 
whose magnitude is to be expressed which makes us choose 
one unit rather than another. Tims, in stating the size of a 
crowd of people, of a drove of sheep, or of a fleet of sMps, 
everybody would fix upon a single person, sheep, or sMp m 
the unit. But often there is nothing to InMcate what portion 
we ought to choose as our unit. This is particularly the case 
with weights and measures, where the units are fixed by the 
community who use them, and where in consequence every 
nation has its own set of units, and consequently its own 
system of weights and measures. But it is Mghly desirable 
that those quantities fixed upon as units should be as exten- 
sively used as possible, and especially that ail units which 
bear the same name should be identically the same. For 
instance, we liave two sorts of units of weight, bearing the 
name pound ; it is therefore necessary in stating a weight of 
so many pounds to indicate at the same time whether the 
avoirdupois unit has been taken or the troy unit, or what is 
equally useful, to bear in mind what sort of articles are 
weighed with the one and with the other. The unit also 
must be of the same kind as the thing measured, for there 
can exist no measurable relations except between quantities 
of the same land. It would, for instance, be obviously absurd 
to attempt to calculate the number of yards in a bushel, or 
how many gallons of wine there are in a load of coals. 

4. A U7iit is a measure of any kind, natural or arbitrary, to 
wMch we refer everytMng of that kind, as 1 (one). A col- 
lection of units of the same kind constitute a numher, as 
10 (ten), 16 (sixteen), 40 (forty). Hiimbers may be ex- 
pressed (1) by words, as nine ; (2) by figures or digits, 
as 9. When the unit is restricted to a certain thing in 
particular, as one pound, one yard, one gallon, the assemblage 
of many of these units is called a concrete number, as five 

, pounds, seven yards, ke. But when the unit does not denote 
I any particular thing, and is expressed simply by 07u, the 
assemblage formed by collecting together several of such units 
is called an abstract number, B.&fi.ve, seven, &c. Every kind 
of concrete number has its particular unit or units, wMch 
being known the number itself is known ; but it is obvious 
that all abstract numbers must be measured by the same 
unit, and are known as soon as named. Notation is the 
name given to the method we employ of writing down the 
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symbols or signs of numbers ..(figures) instead of the names'- denote one ; but it is -manifest that each finger .held up by the 
of the numbers themselves. ' second man, acting according to, his instructions, mlHndieatc' 

'To facilitate the -management of mimbers in arithmetic a number equal 'to all the fingers of, the first; timt'is, ten. 
they are ge.neraily represented by certain arbitrary symbols,* Continuing tlie calculation until all the fingers of the second 
which ?ve mil Ji^itres, Yet it is ob’vioiisly impossible to have man are reckoned, and supposing the first man , just ready to 
a distinct figure for every number, and accordingly a few only begin again, theii the precise number counted is ten tens, and 
are chosen, and high numbers are represented by combining this is what we express by, the term one Mmdred, How, siip- 
tliese according to certain rules. Ten such signs are employed pose a third man, placed at the left of the, second, who holds) 
in modemmotation, and are given along with their names and up a ,fiBg 8 r whenever he perceives ■ tiie second imij to begin 
meanings in the fofioMiig table : — ' . 'I again ; this third man, will keep an account of the nunil^r 

, - : — ^ ' ' ' i of hundreds that are reckoned. . One of. his fingers will indl™ 

KgiHeE. 0 ' I 1 ' 1 '2 3 4 * 5 ! S ^ 7 ! 8 I I I cS'te as many as all the ten lingers of the second, and his teia 

' j I ^ I ; ; 'fingers will denote ten huiidi*eds, and for this number we use 

cipher Ithree fcirr 6 ve Lx { | ei^-ht I ! the term OJM Ill this WaV, eaCh Of the fingerSOf 

__j I a fourth man would indicate ten tiioiisand ; eacli,,oi tlK),se of 

Numbers m- . i |- i 's a fifth, a hundred 'thousaiid; uiid SO OH. Suppose, further, 

. preseated,, ' | , ’' •“ - “ ■ .7 7 | 7‘ j i 7'.' j that the persons engaged are six in number, and tliat . they 

_ — i : ^ : — ^ j reifjjqijigh their experiment at a time when the first man, has ■ 

The method of so combining these few s}UB.bo!s as to make seven fingers extended; the second, five; the tlurd, four;,, the 
them represent numbers of every possible magnitude is, fourth, eight; the fifth, nine; the sixth, three : then, In 
though usually learned with' much ‘dilticiilty, ekannt and order to find the whole' number of revolutions counted,, we 


simple. 

5. We have nine signs to stand for the first nine numbers, 
and ■ the cipher to stand for fioikingy or zero ; but we have 
no -separate sign for ten. Ten is therefore the limit of our 
separate symbols, and where we must begin to combine. 
There is really no absolute necessity for selecting one number 
rather than another as the limit of our simple numbers ; but 
the early arithmeticians of' 'India fixed upon ten, and the 
Arabians accepted their ' system, and spread a knowledge of 
It in Europe, where its,supenor simplicity was soon acknow- 
ledged, and has been everywhere adopted.' If 'we recollect 
,liow apt we are, m our ,first essays in calculation, 'to count on 
the fingers, we si’ i!l be at no loss to infer the reason why ten 
has tl'iiis bee?) h 4 d upon in preference to all other nuinb-ers. 
It might be a« f onutec! for i,ii 'this way : — One finger being 
held up is lejuesenled by I., and this is repea'ted till JmM* 
(IIII.) are held up Five is then represented by a rude indi- 
tetioii of the four fingers being held up with the thumb 
expanded, as V. Proceeding as before with the raising of the 
fingers till eight (¥ 111 .) is reac.!iefi ; tenh represented by the 
hands being crossed, showing that the two sets of didts are 


i might place the results in the followiri| 


5th 

4th , Srd j 


i 4 1 

1 0 

s 1 - i 

’ ^ 1 

i I 

i ^ i 
_ i'_ j 


; Seven o,nes, or seven. 

^ Five tens, or fifty. 

, E'otir times te',ii te'us, or four htm- 
died. .. . 

' Eight times ten litindred, or eight 
. thoiisaiid. . . 

Nine times ten tlmisaad, or ninety 
t.l;i,c.iisaricL 

Three limes one .hundred thonsand,-. 
or three liiiiiflred thonsa'nd. 


The wh,o!e number reckoned is therefore tkm hundred 
and ninety -eia hi thomcmd, four hundred mid fifty-sepen 
(398,457).' 

7. The next question Is, How ma.-y siicli a number be repre- 
seated in a short and convenient form 1 This is still a mattei 
of choice. We might denote t-l'ie tens by marking their num- 
ber with one accent, the hundreds by two accents, the thou- 


^ crossed, showing that the two sets of digits are by three accents, and so on. 

to be taken together (or two ¥s), as X. The arm bent at the Thus, 9 '"' 8 "^ 4 " 5 ' 7 or 7 6 ' 4 " 8 "'' 9 "'' 3 '"" 

elbow, representing /Ew 50), is the original of L for . , ■ ’ , ,, * , ' *■ - 

fipj; and the two hands being brought nearly together in a arrange the hgures in any order; because theii 

curved form, indicating im tens (= 100 ), supply the sign C. meaning would depend on the accents wiiicli are attached b 
Another explanation is, however, given by I>ean Peacock, and would have no relation to the place in which the; 

The nine numbers were indicated by nine single .strokes. Oa Adhering, however, to some deteminate order, as 

counting these up a transverse stroke vras made across the. | 3 '"'^ 9 '"' g"' ' 4 *' 5 ^ 7 

next or tenth stroke/ so .forming X. One half of tMs X .. .* ' 

forms V, and signifies five. Two lines having been used to it is readily seen that these accents are unnecessary and cum 


We might arrange the figures in any order ; because., theif 
meaning would depend on the accents w.hich are„.attac.h'ed.- Iso 
them, and would have no relation to the place in which they 
stani Adiiering, however, to some determinate order, as, 


denote, ten, three were taken. to indiciite ie^n' tens- ( — 100 ), 
thus, r ; but tins in being rapidly formed 'took the 'shape C, 


bersome. For, since the figure having the single accent- will 
always stand in the second place from the right, that having 


Ten. times ten tens was noted by four lines, M, which became the double accent, in the tliird place from tlie right, . and- so, 
the 'symbol, for ,a thousand. The .last two symbols being 'lilie on, the place which each figure oeciipies will always point out 
the initials -of cefitwm and mille confirmed their' use. wiiat accents it should have ; tliat is, whether it. denotes. ones-.. ■ 

' , 6.. ,, .Suppose a .man has some great number — as the number (units), tens, hundreds, thousands, or any higher onier. Thus, 
of revolutions made by the fly-wheel of a steam engine in a observing that the ones (7) occupy the place on the right, timt 
given time — to count ; and suppose that, to help his memory, the tens (5') occupy the vsecond placcp the hundreds (4") oc- 
hc holds up a finger for every one lie counts, he can thus cupy the tliird place, and so on, each figure is sufllclentiy well 
proceed as far as ten, and then must begin again to reckon known by the place in whic'n it is ; tliat is, by the number of 
the fingers a second time. In this way, by reckoning the figures w'hicli come upon tlie right 0 ! it ^^Tlius, In 33333, 
fingers again and again, he miglit count off any number of each 3 stands for three of something, according to its place ; 
tens ; but this is not enough — -he must also know' the number the 3 on the right hand, for three pebbk-s (supposing |)ebbles 
of times he has had to begin again ; that is, tlie number of to have been the things (‘ounted) ; the 3 in the second place, 
tens he lias counted. Suppose, then, that he places a person for three collections of ^ ton pebbles eadi ; the 3 in the third 
at his left, with instructions to hold up one finger each time place, for three collections of one hundred each, and so on. 
he is ready to begin anew; that is, each time that a ten is From this and similar expiples the rule is obvious : each 
reckoned. Each finger held up by the fir.st man will simply figure placed on the left of another msmnes a ralm ten times 
3^ . . . , , , . greater than if it occupied the place of the latter, 

f A symbol m any sign for a quantity which is not the quantity * that tills nile m not applicable to 

itself. If a man count hue sheep by pebbles the pebbles would be . n„nite.s as 3"" 5" 6 , and that accents are .still necessary 
^mbols of the sheep. Our symbols are marks upon paper, of which | ^ , . { , ; g. 5 , g 

the meaning of eveiT one is determined as soon ati the meaning of 1 ! .. i.y -• i-ix' - -it ai, . 


the meaning of eveiy one Is determined as soon as the meaning of 1 j 
is determined* They are, moreover, arbitrary ,* that Is, any others i 


the like. But this ditticmlty is removeii l>y the msiug of the 


wonld have done. It is 2 that stands for 1 and I taken together, I ^0 bring each figure to its pi oper place/, that is, the 

and not <[, |>-, V or anything else, because certain Hindus choose filSiCe allotted to the sort of collection which it represents, 
that it should be sod ’ — De Morgan^ “ Elements of Aljgelitaf' j Thus, b'’ 6 may evidently be written, 3 0 5' 0^ 6, for 0 
VOL* I. , [j— 0 
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meaBS notMng, and 1ms therefore in ' no other way affected 
the value of tlie aiimber than by filling up the singly and 
trebly accented places which were vacant, there being no odd 
thousands or odd tens to denote. Leaving out the accents as 
before, the number is 30,506. 


Similarly, 1' is represented by 10 

r ■ “ '' 200 

3'" “ 3000 

“ 40000 

« « 500000 


and so on, the ciphers serving to denote the order of the signi- 
ficant figures, exactly in the same manner as the accents. 

9. When a number requires more than six figures to ex- 
press it, then it is customary to divide it into periods of six 
figure.s each, reckoning from right to left, and to distinguish 
®i(Ch by a peculiar name, as shown in the following table : — 

BEMISH NUM-SBATIOH TABBE.'^ 

1 Units 

2 Tens 
3' Hundreds 

4 Thousands 

5 Tens of Thousands 

6 Hundreds of Thousands 
*7 Units 

8 Tens 

9 Hundreds 

10 Thousands 

11 Tens of Thousands 

12 Hundreds of Thousands 

13 Units 

14 Tens 

15 Hundreds 

16 Thousands 

17 Tens of Thousands 

18 Hundreds of Thousands 

19 Units 

20 Tens 

21 Hundreds 

22 Thousands 

23 Tens of Thousands 

24 Hundreds of Thousands 
‘25 Units 

26 Tens 

27 Hundreds 

28 Thousands 

29 Tens of Thousands 

30 Hundreds of Thousands 
'31 Units 

32 Tens 

33 Hundreds 

34 Thousands 

35 Tens of Thousands 

36 Hundreds of Thousands 

&c. 

* On the continent of Europe it is cnstomary to reckon by periods 
of three figni'es each, as in the following table 

CONTINENTAL NUMBKATIOW TABLE. 

1 Units 

2 Tens 

3 Hundreds 

4 Units 
6 Tens 

6 Hundreds 

7 Units 

8 Tens 

9 Hundreds 
10 Units 
llTens 

12 Hundreds 

13 Units- 
14' Tens',,;,:.' 

15 Hundreds^ ^ ^ 
‘16,, Unihs 
17 Tens 
13 Hundreds 


The periods succeeding those contained in the table are 
sesstilliom^ septilliom^ octilliom, noniUwns, and analogous 
names might be formed for still higher periods. Those given, 
however, are more than sufficient to express any number 
which it is ever necessary to designate in, language. + Such, 
indeed, is the facility 'with which large nimibers are expressed, 
both by figures and language, that we have generally a very 
imperfect conception of their real magnitudes or meanings. 

10. There cannot be now much difficulty In enunciating 
any number already expressed in figures. If we take a num- 
ber, as 67543, we observe that it is composed of 6 tens of 
thousands, 7 thousands, 5 hundi*eds, 4 tens, and 3 units, or 
67 thousand 5 hundred and . 43, or sixty-seven thousand 
five hundred and forty-three — which latter is the coiiimoij 
form of enunciation. Again, 17060080, divided into periods, 
is 17,060,080, and may be read, 1 ten million, 7' millions, 
6 ten thousands, 8 tens, or 17 million 60 tliousa,nd and 
80, or seventeen million sixty thousand and eighty. 

The following are other examples in illustration : — 

'Seven hundred and eight thousand 
millions, nine hundred and sis 
thousand. 

Seventy-eight thousand nine hun- 
dred and six millions, four 
hundred. 

Seven thousand eight hundred 
millions, six hundred thousand 
and forty. 

Seven hundred and eighty-nine 
millions sixty thousand and four. 
Seventy-eight millions, nine hun- 
dred and six thousand. 

Seven millions, eight hundred and 
ninety thousand, six hundred. 
Seven hundred and eighty-nine 
thousand and sixty. 
Seventy-eight thousand, nine hun- 
dred and six. 

Seven thousand, eight hundred and 
ninety, 

, Seven hundred and eighty- nine. 

Arrange in a similar table the following numbers: — 

106, 1803, 98769, 80567804, 207000080, 108365, 

9007867, 8006783401, 999, 13, 25252, 896262711, 797, 
38416, 4611664021, 34413, 6701, 6304803004, 8243422027, 
49, 8529, 359, 9846, 694321, 14976271, 369409820459. 

11. The expression of numbers by means of figures 
presents in reality no great difficulty; for, each period 
being enunciated and qualified, it only remains (1) to write 
each of them separately, and (2) give it the rank which its 
name indicates. In the first trials, however, it may be 
advisable to make as many points as the Mghest name 
requires, and to mark these off into periods ; the significant 
figures may then be written in their places, under the dots, 
and the blanks filled with ciphers. Thus, supposing that the 
number to be written down is five hundred and six million 
eight thousand and nine, we know that the place of the 
hundreds of millions is the last of the third period ; there 
must consequently be nine figures, or three periods, in the 
number, and we proceed accordingly to make three periods 
of dots— 

MilHom Thous&nda. Units. 

5 6 8 9 

and filling up the unoccupied places with ciphers, we get for 
the true expression of the number, 506,008,009. After a 
little practice the use of dots will be found unnecessary, 

f We can pronounce readily the word bUliort^ yet calculation 
informs us that there are not a billion of seconds in seven hundred 
and sixty-one thousand years. Our eight hundred millions of national 
debt would, if represented by ten-pound notes of the Bank of Eng- 
land, each only the hundredth part of an inch in thickness, form a 
pile nearly 13 miles high. To tell it in sovereigns, at the rate of 
100 every minute, for twelve hours a day (Sundays included), would 
occupy one man for more than thirty years. 


L Units , , « « 4 


II. Millions ... -I 


III. Billions ... 4 


I¥. Trillions . . , < 


Y. Quadrillions . , < 


¥1. QiiintiUiona . , j 
&c. . 



Mills. Thoms. Units. 

708,000, 906, 000 


78,906, 000, 400 

7,800, 600, 040 

789, 060, 004 
78, 906, 000 
7, 890, 600 
789,060 
78, 906 

7, 890 
789 
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Tlie following are examples of the same kind 


Name. Written. 

Three hundred and nine, 309 

Seven thousand and sixty, 7,060 

Twenty tliousaiid fi,¥e hundred, 20,500 

Two oiiliioii one thousand, and eleven, . ' . . .2,001,011 

"One hundred and two million five hundred 

and iseveiit-y-four, ........ 102,000.574 

Twenty thousand and one million forty 
thousand one hundred and forty-nine, . . 20,001,040,149 


Write out in a similar form the figure-signs for 

JFive .hundred and eighty- nine. 

Three thousand and_ thirty-seven. 

Sixty-four thousand and eleven. 

One million two thousand and five. 

Four hundred and forty-eight million. 

Three, million four thousand and eight. 

„■ Five billion seven thousand one hundred. 

One hundred and sixty-three . million and two. 

Ninety-eight million three thousand four hundred. 

12. The method of expressing numbers by figure-signs is 
termed notation, and th,e method of reading numbers so 
expressed is termed nmnerati&n. Tliis system of numeration 
is based on these two considerations, (1) ten units of any 
lower order equal one unit of the next higher order, and 
(2) three orders of units form one unit of a higher order, 
which is therefore called a ternary period. 

13. The method of numeration here described is denomi- 
nated the decimal system, from the Latin word decern, ten ; 
because tlie value of the figures increases in a tenfold propor- 
tion from rig,lit to left, and consequently decremes in the same 
proportion from left to right. But besides this there are 
otfier .syst.e],o.s in cojumon use. For example, we measure 
wood, &c., by feet and Inches, the foot being ecpial to 12 
inclies, and the inch to 12 parts ; that is, each superior !ian,ie 
contains 12 units of its n,ext inferior na.me; this system is 
t,!iere.foTe called the dmdecimcil system (from the Latin word 
dmdecim, twelve). Our present mode of counting money 
is a mixture of systems. We divide it into pounds, shillings, 
and pence, of which 12 pence make a shilling and 20 shillings 
a pound. We write a number of pounds, shillings, and 'pence 
thus, £2 : 5 : 11, where £ shows that 2 is pounds, and as 
sliillings is the next lower name, and pence the next in 
succession to shillings, the meanings of the 5 and the 11 are 
obvious. This variation in the value of the units renders the 
caiciiiatiou of sums of money more complex than those with, 
abstract numbers. The same is likewise true of our systems 
of weights and measures. 

14. The systems of arithmetical notation employed by the 
ancients were exceedingly inconvenient and imperfect. They 
served laboriously to register a number that was not very 
great, but they could not aid in performing arithmetical com- 
putations.* In the simple calculations which it was absolutely 
necessary to make, recourse was had to some sort of mechani- 
cal contrivance, of, which the abacus of the Romans and 
swam-pa/n of the Chinese are examples. To form a notion 
of such .an instru- 
.ment, suppose a 
board .with a number 
of lines drawn upon 

, it, .as represented in 
'. the figure, and tlrnt . 

pebble, or coim-, 
ter+ placed on the 
space A denotes 1 ; 
each on the space B 

* This may be easily shown to be the case by stating a simple sum 
in this notation, e,g. mnitiply MDCCCLXXNVI. by CCCLXV. 
(1886 X 866). It is a fact, too, that in the history of the Eoraan 
people we have no evidence that arithmetic, though practised as an 
art, wa.s ever studied as a science, 

f The word calculation Is derived from calculus, a pebble, pebbles 
oeing originally used on the abacus. In process of luxury, tali or 
little oblong dies made of ivory were used instead of pebbles, and small 
diver coins instead of counters. 


denotes 10 ; eae.h' on the space G denotes 100 ; and so on ■. 
so that, taking the ciphers for counters, the number repre- 
sented by their disposition in the figure will be 123142. 
The Romans made all their heavy, calculations thus, and 
noted the results by the letters of their alpliabet. This 
method of writing numbers we still retain for some purposes, 
as for marking the chapters of books, the year of the Ciiiistian 
era, hours on dial-plates, &e. The letters employed ■ are 
I, to denote 1 ; W 5 ; X, 10 ; L, 60 ; C, 100 ; D, 500 ;. and' 
M, 1000. (Iq has the same meaning as D, and Gif) as M.) 
These letters, when so used, are ca.iied and 

principles upon which they are combined, so as to stand; for 
intermediate and for higher numbers, are these 

(a) The repetition of a letter denotes the repetition of the 
number it represents; thus, III denotes three ones, XXX 
denotes three tens, &c. 

(h) When a letter expressing a less number is placed, after a 
greater, the values of the numerals are to be taken together. 
Thus XI means 10 and 1, or 11; LX means 50 and 10, 
or 60, &e. 

(<?) When a numeral of a less value is placed befo7'‘e one ol 
greater, its value is to be deducted. .Thus, IV means 6 
less 1, or 4 ; XL means 50 less 10, or 40. 

(d) When o is annexed to Iq, it increases the value of that 
character ten times. Thus, Iqq is 5000, and loOO 

50.000. In like manner, CIq is increased in value ten 
times by prefixing C and annexing f). Thus, CGIqq is 

10 . 000 , and CCGIooc) is 100,000. 

(e) Lastly, a line drawn over a numeral increase's its vaiue 
a thousand times. Thus X stands for 10,000. 

The Mowing table exhibits these particulars more fully:-— 


Units. 

Tens. 

Himds'edB. 


T.hou»a!iil.s. 


I, ... 1 

X, . .10 


100 j M. or ClQ, . . 

. UHXJ 

IJ. ... 2 

XX, . 20 

CG, ..... 

200 

MM or II, . . 

. 2W0 

ill, . . 3 

XXX, - 30 

CGC, . . 

300 

MMMorlll, . 

. 3000 

1 1 II or ly, 4. 

XL. . 40 

GCCG OT CD, 

400 

MMMMot IV, 

. 4000 

V, . . .5 

L. . . 60 

D or lo, • • 

600 

1 00 or V, . 

, 6000 

VI,. . . 6 

LX, . 60 

DC or IqC, . 

600 

lOOM or YI, . 

. 6000 

VII, . . 7 

LXX, . 70 

DGC or loCC, 

700 

loo M M or VII 

. 7000 

VIII. . . S 

LXXX, 80 

DCCC or loCCC. 800 

lOOMMM' or VIII, 8^00 

IX « 

XG, . 90 

iOM. . - - 

900 

lOOMMMM or IX, 


ccccioooo- • • • 

1.000,000, 


These particular cases of combination may be observed 

XVII fbr . 

. . 17 1 

DCCXIX for 

. 719 

1 vnccfor'. 

7,200 

XXIV . 

. . 24 1 

GDXC, or XD 

. 490 

j xxxxe . 

30,090 

XXXIX . 

. . m \ 

MDCCCXLJ 

1841 

I CGiooXL. 



Express in Roman letters, 14, 27, 96, 109, 645, 9089, 
5407; and in Arabic figures, XIV, XXXIX, XLV, XGIX, 
CXG, CGCXI, BLX, BXGIV, MBGCGXGIX, VIII,LXDCVL 


LATm.--CH AFTER I 

THE EATIX ■ UANGUAGE — THE EANGUAGE AND EITERATUEE 
OE ROME— OEASSIOAL EEARNIN© AND STUDIES. ' 

The Latin language was spoken by the Romans. . It is a 
member of that aina.lgamating type of languages . formerly 
called Indo-Germanie or Indo-Europea;n, but now usually 
termed Aryan. By sameness of root-stems and similarity «>f 
structure it is closely related to Celtic, Persian, , 'Oreek, 
German, and Englisli. A great race, known in history as 
Pelasgians, appear, at an early date, to have spimd over 
Greece and Italy. At some remote period these adventurers, 
descending from the Central Apennines to the lands watert^d 
by the Liris and the Tiber, formed a settlement in Latium. 
These hardy, warlilce, frugal immigrants soon formed thcmi- 
selves into townships, and exerted authority and influence 
over the farm-lands surrounding their municipalities. Rome 
ultimately became the head of a confederacy of these settlers. 
The supremacy it acquired was pi’actically politictal, and the 
sway it wielded was recognized as Roman. The speech of the 
people occupying the Latian territory gradually fitted itself 
to be an instrument for comnumicating thought and transact- 
ing business, and from the name of the prevailing tribe it got 
the name of Latin. At first it was only used in Middle Italy. 
Subsequently it gained currency in the whole peninsula ; and. 
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as tlie conquests of the mother-city extended, it penetrated 
into every Kcsman piwdiice. France, Spain, Portugal, Bel-, 
^um, parts of Germany and Britain, spoke the language of ■ 
Rome. ^ / 

Owing to the constant accession of new allies and fresh 
sribiitaries, and to the consequent influx of strangers into 
Rome and Eoman intercourse with those who employed a 
diiterent vernacular, the Latin language long remained un- 
formed, imperfect, and unsettled; and even after its acceptance 
as the conventioiial speech of the agglomerated masses brought 
under its dominion, it was a long before it adopted the 
conscious polisli of art, or attained, by the refining elaboration 
of genius, tlie grace wMch the imitation of Greece ultimately 
gave it. Even In Rome, and still more so in the outlying 
parts of the peninsula and the western provinces, the Latin 
language presented itself in two iorms-L(i) a folk-speech or 
■rulgar vernacular— a rude and indigested, every-day, go-to- 
market, and colloquial one ; and (2) a polished, fashionable, 
cultured tongue — the speech of good society and of books. 
From the former, in later times, the Romance or Romanic 
languages — Italian, Spanish, Portuguese, French, &c.— took 
their origin ; the latter developed into the language employed 
in those writings which, are now by pre-eminence called 
Classics, and form the main body of Latin literature. 

As P»;Onie cons{)lida,ted into a community, and men’s interests 
converged to^vards that great centre of powder, the surround- 
ing people studied tlie speech of their masterful neighbours, 
of wriom they were soon to be made the lellow^-subjeets. 
When wealth gave leisure for culture and exerted a desire 
ior t,lain:gs of worth and grace, the Romans began to seek 
after luxury of language, and the taste for study stirred their 
nobler spirits, Greece liad provided the most perfect and 
pellucid language for the expression of thought and emotion 
which the world knew. Its grammar was made the model 
of sentence-building, and the works of the Greek poets, 
dramatists, philosophers, and historians inspired imitation 
and aroused emulation. Greek teachers abounded in Rome, 
and the language of culture afforded the pattern upon which 
the language of practical power was moulded. The meagre, 
uncouth, and ill-arranged dialects of the differing tribes — 
Etruscan, Umbrian, Sabine, and Oscan — wMch had compacted 
themselves and coalesced into a practically interchangeable 
means of communicating ideas and desires, and had asvsumed 
the character of a folk-speech among those whom trade, in- 
terest, friendliness, or power had brought together, were now 
subjected to conscious culture. The common people used and 
understood the current phraseology. Conversation, ballad, 
oration, inscription, proclamation, and law induced a widening 
of the area over which the Roman speech extended, and as 
migration decreased the sway of. Rome increased. This was 
the period in which the materials of the language were 
collected and the spirit of life was gmng it form. Of its 
condition in these early times we can acquire some idea from 
the Saiian Hymns, which the priests of Mars chanted as they 
moved in procession through the city. These verses — of 
which only stray snatches now remain — ^are attributed to 
the age of Romulus; but, as we learn from Quintilian 
(I,, iii. 4), they were scarcely understood even in his day by 
tlie priests who sang them. The Laws of the Twelve Tables, 
the inscriptions on the mausoleum of the Scipios, and several 
other fragments of ancient Latin writing, show us the colloquial 
and dialectical state of the language undergoing gradual re- 
finement and polish, growing less rustic and plebeian, more 
urbane and cultured. 

For nearly five centuries, indeed, after the foundation of 
Rome (753 b.o.), no literature of any notable value was pro- 
duced by the Latin races. They were, it may be, too busy in ' 
making to spend energy in writing history ; and they perhaps ; 
experienced rather tlian troubled themselves with reproducing 
poetical emotion. They were active, intelligent, passionate, 
and ultimately patriotic, and must doubtless have felt the 
flame, if they did not enjoy the glow, of poetry. Hymns 
they had Songs, ballads, folk-rhymes, wise saws, and perhaps 
rude dmmatic entertainments almost certainly existed among 
them ; but it was not till war, agriculture, and polity - had 
w<m niany conquests that they essayed to add literature, to 
employments and enjoyments. And when literature 


did arise it was rather as axi exotic, cultured, by literary men 
after Greek models, than as an indigenous ■ product, that it 
took its place among the pleasures of PfcOmaii life. 

During the seven centuries and a half of its existence as a 
living speech — oral rather than written — it of course under- 
went considerable changes;;.' It gained and lost, absorbed and' 
parted with words. The meaning of many of its vocaLles 
clianged, and the grammatical structure of its sentences varied. 
Even its alphabet and its pronunciation undeiivent alteration. 
These cliaiiges occasion some difficulty in the study of Latin 
now ; for they require notice as archaisms, exceptions, die., 
while reading, and when endeavouring , to understand tlie 
works of wuiters whose compositions, in ' general, adhere to 
graiiim.atica.l form. In fact, the syntactic Latin of social 
conversation and literature was quite an artificial language, 
and probably differed very widel}^ from tlie colloquial speech 
made use of by the common people on farms, at market, and 
in workshop. Under Greek influence, aiui owing to the 'pi’e- 
vaiiing power of the polity of Borne, Latin assumed a literary 
form, was cultured and developed, and attained the character 
of a national language. The first important direct step in 
bringing Latin literature into being was taken by Livius 
Androniciis, a freed slave of Hellenic descent, who imitated 
or translated the dramas of Greece into the language of Rome 
about 230' b.o. A. more celebrated poet than he, hov/ever, 
may be regarded, as the real founder of literary Latin— Quintus 
Ennius, a Calabrian, master .of three languages, Greek, 
Oscan, and Latin, who was brought by Cato the Elder from 
Sardinia to Rome as a Greek tutor. He induced the Romans' ' ' 
to study as models the productions of “ Magistra ' Grsecia” 
(Greece the Instructress), encouraged the emulation of them' 
among the Latin patricians, and wrote himself a Chronicle in 
verse, wMch set in hexameters the traditions of the people 
among whom he dwelt, and transforming the old national 
lays and legends into epic poetry, gave to Roman literature 
a noble impulse and a notable first-fruit. 

The literature of Greece had itself begun to decline when 
the Romans felt and recognized the influence of its orators^ . 
poets, historians, and grammarians. Strong as . was , their 
national character, great as was their respect for the practices 
of their ancestors, and decided as their interest in politics 
and warfare was, yet the better dispositioned and the more 
intellectual among them became animated with a liking for 
the culture which iiad made Greece famous. They studied with 
zeal the works of the great Greek authors, and entered with 
zest into the grammatical, historical, critical, and philoso- 
phical investigations, to a consideration of which these invited 
them. Admiration led to imitation. In much, they too 
slavishly followed the path taken by their predecessors, and 
perhaps there is a want of freshness and originality in their 
efforts. They did not strike out any essentially new forms, 
although, they certainly moulded their language into better, 
style than before. The Axdmenta (hymns) of the Saiian 
priesthood, the rural lays of the Ambarvalian brethren, the 
old convivial songs, and the harvest-home rhymes, as well as 
the rude satiric and dramatic poems which w^ere improvised or 
recited at merrymakings, gave way before poems and dramas 
composed in Greek metres and translated from Greek authors. 
The annual notices of events prepared by the po 7 itifew maxi- 
muSy the fasti or accounts of the persons who Imd been elected 
to the office of the magistracy, the laudatmm or funeral 
orations, and the commentaries of the priests concerning the 
national worship — which seldom arrived at excellence of style 
— were found to fade in interest before the legendary tales, 
and the historic records to which, in imitation of the Greeks, 
Rome began to devote attention. People of distinction took 
under their care teachers of science and pMlosophy. Grammar 
and rhetoric became favourite studies, and indeed imparted 
their tone to the whole of Roman literature. Crates Mallotes, 
B.o. 168, first fairly imbued the Latin mind with the love of 
, making critical inquiries concerning the laws and felicities of 
language. M. Terentius Yarro, born 116 b.o., composed a 
grammatical work in twenty-four books, Be Lingua Latina.” 

From the Building of Rome to 240 b.o. may be regarded 
as the first period of Latin literature, when it was only rude, 
uncouth, and elementary, with few discoverable attractions;, 
and little of value, either in form or matter, has come down- 
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CO iis ineoce ts,iB 0 r%. Vue vestiges of antiquity. The second 
period, ■ beginniiig from 240 b.o. and continuing to the time 
of Cicero, has given us some , better specimens of ' literary 
.effort. Time has not spared the translation of the “Odyssey” 
or the comedies and tragedies which Lmus Andronicus wrote; 
lie has only left us a few detached fragments of the poems of 
Iniiiiis, whose annalistic epic, “lived on the lips of all' the 
Latin race ” for years ; but he has handed on along the cen- 
turies twenty of the transfusions of the Greek drama- into the 
Latin tongue which ' Rome o.wed to 'M. Attiiis Plautus, and 
six of those comedies, adapted freely from Menander, Apolio- 
dorus, and Diphilos, with which P. Terentius Afer enriched 
'the Roman stage. The writings of the annalists and jurists 
have been lost, but the treatise on agriculture by M. 
Po,rcius Cato Censorius has survived — though evidently re- 
•idacted and modernized — to show us how far,mS' wmre managed 
and rustic atfairs went on in the iron age of Rome’s literature. 

In the golden age which succeeded and extended through 
the century 75 b.o. to 25 a.i>. learning became inereasinMy 
essential to polished life.' 'Education was promoted by 3ie 
establishment of schools, and public as well as pri vate libraries 
were mu',ltip!ied not only in Rome but in .many parts of Italy. 
Powerful patrons of culture — lilse Maecenas and Asiniiis Pollio 
—arose. Amid all the excitement and co.nfu.sion of social 
and civil war, literature, as a solace in misery and an occupa- 
tion favourable to forgetfulness of the irksome present in an 
miaginary past or an ideal future, quickened many minds. 
The romance of personal heroism and adventure In which 
Greek epic poetry expended itself became in the Roman the 
romance of national progress and power. The larger destinies 
of Rome, as the missionary mistress of the world, had in some 
measure awakened the mind of Tiigil — though it was rather 
aii aspiration tlian an expectation. . Poetry intertwin,ed itself 
with all human life, and in odes and songs triumphed and 
was glad ; in. elegies, mourned or meditated ; in ej»istles and 
satires, reliected on human life and man’s pursuits; in 
biico'.lics, delineated, pastoral activities and pleasures, and 
.mou,l(i€^cl the words of wisdom into fables and epigrams. Lu- 
cretius, with true poetic fire, explained, defended and glorified 
the doctrines of 'Epicurus ; Ovid, with fancy, wit, and ver- 
satility, set the myths of Greece in a Roman framework; 
Horace and Catullus wrought nature, truth, taste, feeling, and 
the simpler emotions of human life into ever-during song. 
In prose literature Livy vied with Herodotus, while Cicero 
emulated Plato, and Brutus Demosthenes ; Sallust, O^sar, and 
Livy made history a charm and a lesson. The literature of 
Rome w'as vital in this age. To the early part of this period 
belongs the introduction of scholastic grammar by Dionysius 
Thrax. He gave the “ accidence ” the form it even yet bears, 
arranged its declension tables for nouns and its paradigm 
models for verbs, denned the parts of speech, and formulated 
syntax. His system became the study of the learned, and 
inwrought itself with all literature as the regulator of Roman 
composition. All the writers melioris mi et notm (of the 
better period and the higher mark) accepted his laws as guides, 
and the grammarians took rank as the teachers of the arts of 
speech. Varro, Onipho, and Verrius Flaccus also wi-ote on 
grammar and other topics of interest. 

The next period, the silver age^ shows a decline in literary 
power, though tlmre was a more widely diffused desire for 
literary fame. Grammar over])Owered geniu.s. The forma- 
tion of sentences received greater attention than the iufor- 
rjoation they supplied. Intellectual poverty was concealed by 
rhetorical ornament. The political power of oratory had 
passed away, but the passion for declamation survived. The 
theory of culture spread, the glory of genius faded. Liberty i 
lost, despotism triumphant, far-fetched artifices of style pre- ' 
valent, and might of mind consigned to privacy of Hfe or 
degraded into servility of condition, marked the period be- 
tween the death of Germanicus at Antioch, 19 a,i)., and that 
of Marcus Aurelius, 180 a.3>. Pha^drus the fabulist, Juvenal 
and Persius the satirists, Lucan, Silius Italicus, Yalerius 
Flaccus, and P. Papiricus Statius the epicists, and Martial 
tlie epigrammatist, are the chief poets of this time. Tacitus, 
Paterculus, Valerius Maximus, Curtius, Florus, and Suetonius, 
are the chief names among its historians. Quinctilian wrote 
m oratorical education wdth profound learning and excellent 


taste ; Columella discoursed de re rmtica — husbandry, 
farming, gardening, rural economy, &c. Celsus wrote on 
medicine; and the tv^o Plinys — Plinius Secundiis Majo! 
(23-79) and Ms nephew Plinius Gaiciliiis Secundus (62-lI0)— 
are represented to us mainly in the “ Ilistoria Naturaiis *■ 
and a panegyiic, on Trajan, together with 'an admirable col- 
lection of letters. 

Fro.m the time of the Antonines to' the fall of. the 
Western Empire literature declined rapidly. The purity of 
the language was lost ; provincialisms crept in ; display 
was more sought than 'wisdom. Although, Aulus Gellius, 
Pomponius Festus, and AHiiis Donatus kept systematic 
grammar before writers and speakers, the language grew 
corrupt and got disorganized. Ausonius and Priidentius have 
some repute among poets; Justin, Eiitropius, Aurelius, and 
Orosius, engaged in historical compilation; Lucius Apuleius 
was perhaps the most able literary man under the Antonines. 
He was versed in ail the learning of his age,, he had a fertile 
imagination and a fl'uent style, though it was disfigured by 
inflation and turgidity. Boetliius was the last, and by no 
means the least, of the literary writers of Latin ; while Macro- 
bius contributed somewhat to cosmography and philosophy. 

After this the language grew less and less systematic, and 
the literature took more and more the form of compilation. 
PriscLan, the illustrious grammarian (468-562), strove against 
the declension of Roman literary art both by precept and 
example. He composed poems, treatises, and tractates, 
which were most influential upon the culture of the middle 
ages, and are even yet of great value. Classical literature 
now began to pass away, and that language which, resulting 
from the confluence of races in the central region of Latium, 
Imd acquired dominancy over the peoples of many lands, cor- 
rupted by the Gothic invasions and the native languages oi 
the tribes which occupied the outer parts of the empire, 
ceased to be the spoken tongue (lingua Latiua) of the dis- 
membered Latiaii state, and became the written medium of . 
communica-'tion among the learned. It remained so till tlie 
revival of letters, and since then, by constant renovation of 
its purity from the fountain-sources of the noblest minds of 
Rome, it has continued to be the language of culture in all 
countries. 

Of the Latin language, apart from its literature, have 
little knowledge and slight means of learning its peculiarities 
as a speech. It is as a language complete and distinct, con- 
tained in books and available as a culture, that we know it. 
The Romans v/ere a monarch race. Their thoughts and 
deeds, laws and mode of life, are recorded for us in their 
imperial tongue. Greek, indeed, came laden with litei'ature. 
science, and wisdom — eventually, too, with the highest and 
holiest w5.sclom — ^into Rome, but Rome gave these universality 
and power. Latin was the speech in which they were made 
the common po.ssession of afl Western Europe. Latin learn- 
ing was the ladder of life. The boy who knew it could be 
statesman, lawyer, or ecclesiastic. It became the groimd- 
work of education as it was the mother of the living tongues 
of ail nations. It w-as the language of all purposeful thougln 
and effort, of power and influence — until scholasticism spoiieAl 
it. When the dark ages passed away, and the natural vigoiw 
of the spirit regained breathing-power among men, culture 
recalled Latin into the studi6.s of tlie school. 

Dante, Boccaccio, and Petrarch were token aiptive by loe 
rotund sonorousness of the verse of Virgil, the lyric grace of 
Horace, and the musical march of Cicero’s sentences. The 
fall of Constantinople brought Greek into the West as a 
living tongue, and made Latin the speech of polite society. 
Life was made brighter and converse more engaging by tb^ 
resuscitation of learning. It however tended to dilettouteisn.- 
in Italy, bpt it was made earnest in Germany and France 
It induced in the former of these countries that marvellou.'- 
capacity for taking pains for which the Germans are distin 
guished, and in tlie latter that attention to elegancy and 
grace with which the French seek to invest all things. The 
noble and graceful literature of the ancients became the 
agent of spiritual life. They read, wrote, spoke, and sung 
Latin. Agricola thought that Latium itself could not be 
more Latin tlian Germany was. “A good strong reform” 
was advocated then, not only in religion, but in the schools. 
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Melancthon was the preceptor, and Sturmlns the schoolmaster, 
of the Latin revival In the higher general culture of Oer- 
Biariy the discipline of learning Latin holds an important 
place. By Francis I., the “■ father of French literature,” the 
tliree principal tongues — Hebrew, Greek, and Latin — were 
made the foundation-studies of the learned. They remained 
so till the Eevoliition, and in the organization of the schools — 
though the discipline of exact science has been added to the 
ciirricuium — literary culture is still pursued through Latin. 
Eiimanism and realism are allied, and Latin literature is co- 
equalied in school with science and socialy serviceable studies. 

In our own land we were brought into relation with Latin 
literature in its prime. Julius Ggesar, whose style is remark- 
able for ease, simplicity, and good taste, and who was one of 
the most cultured of the Romans — in grammar, politics, poetry, 
as well as- in history — brought us under the wings of the 
Eoman eagle. Quintus, the brother of Marcus Tullius Cicero, 
not less cultured tlian the orator, followed Cmsar into Britain, 
and both Cmsar and he wrote thence to Tully their impres- 
sions of those whom Catullus called “ furthest Britain’s fear- 
ful race.” Diodorus Siculus and Strabo carefully collected 
all that the Romans had learned of the geography of distant 
Britain.” The famous pen of Tacitus has written part of our 
early records, in his pregnant yet elaborate manner, in the 

Life of Agricola,” and has thrown the charm of his pellucid 
narrative around the romantic stories of Caractacus, Boadicea, 
and Galgaciis. Dion Cassius and Herodiari carry on our 
island’s story till the death of Severus — after building the 
wall between the Tyne and the Solway — ^at York, 211. 
Eumenius, the secretary to and panegyrist of Constantins 
Chlorus, eulogizes the heroism and beneficence of Ms patron 
in Britain, and in the funeral oration delivered in honour of 
Constantine the Great, congratulates Britain as Iiappier than 
all lands in having first set eyes upon the Cmsar Constantine! 
By the rhetorical torchlight of another panegyrist— Libanius 
of Antioch— we see the expedition of Constans into Britain 
in a gleam of words. Ammianus Marcellinus gives account 
of proceedings taken by Paulus, a notary, against the British 
who fiad espoused the cause of Magnentius against Con- 
stantins III., son of Constantine, and of an expedition under- 
taken by Theodosius (afterwards emperor) to Britain. Clau- 
dius Olaudianus, the last of the classic Eoman poets, the client 
of Stilicho, celebrates Ms patron’s prowess as the protector of 
Britain in the reign of Honorius, emperor of the West. By 
Augustine Britain was Christianized, and the church, with its 
official Latin and its Roman culture, acquired power. The 
monks of England sought spiritual and intellectual nourish- 
ment from Rome, and Latin, as the common language of 
the learned, was used by all studious men. The conventional 
sjjeech of the republic of letters was cultured in our country 
under all those influences which mould the tMnkers of an 
age, and lead them to write that they may be read. 

Under Roman rule, so early even as under Agricola, schools 
were established and maintained for the study of the Latin 
tongue. Gildas, the wise, our earliest historian, wrote in 
Latin. Of the “ Historia Britonum ” of Nennius or Ninian, 
we probably have only an abridgment extant. Aldhelm, 
Bede, and Boniface were English writers of Latin. A great 
deal of Latin poetry was composed by British authors, and 
ameh of it is, in the structure of the verse and choice of 
words, polished and harmonious. Our most valuable treasures 
in the Latin tongue are Mstorical works— a considerable 
number of which have been published by the Historical 
Society, under the direction of the Master of the EoUs, and in 
several collections. There are, besides these, a number of 
monastic registers, law treatises, public rolls, and the Domes- ' 
day Book, as evidences of the hold that Latin had in the 
British islands. 

In these early times none but the clergy were engaged in 
the business of instruction. The Romans set the example of 
having grammar-schools in the chief towns in the empire, 
and the church attached schools to all its monasteries and 
cathedrals. Everywhere, of course, in these schools Greek 
and Latin, as the learned languages, were taught To the 
pmwmaita— teachers of grammar — ^the masterships of these 
schools were intrusted, and by them the educational impulscws 
of the church and of the municipalities were guided. It was 


felt that the. ancient languages, by their facility of tonsposs^ 
tion, their compression of monosyllables, and their laws of 
complex construction,” furnish the scholar with the purest 
and noblest forms of expression ; that they are the master- 
keys that unlock the noblest tongues of modern Europe;" 
that the severe regularity of their accidence and syntax are 
disciplinary in meclianism of phrase and structure of speech; 
and that they introduce the mind not only to treasures 
of words, but treasm-es of knowledge, of thought, and of 
mental force. GrariMiiar Is the logic of spoken thought; 
philology is the philosophy of the liumari mind written out- 
in words and developed into principles. In niodern languages 
all tMs is changed, and the authority of usage is paramount. 
In Latin the ages of flux are over. The language is fixed ; its 
forms are no longer liable to alteration, and hence its utility 
in enabling the student to gain by experiment a knowledge of 
the relations between thoughts and words. 

The study of Latin is like taldng lessons in intellectual 
athletics. It is a drill, which exercises memory, judgment, 
taste, classification, induction and deduction, sagacity and 
precivsion. It sets the mind to perceive distinctions and make 
selections of the choicest, most varied, and the most effective 
words and sentence-moulds. There is the translator’s dexterity 
in bringing out the perfect and entire equivalence of phrase 
and sense ; and there is the versionist’s special sagacity in 
transforming the sense of our expression into the precise terms 
and tasteful forms of another tongue. We learn to apply a 
touchstone to words and sentences, and to test by the keenly- 
exercised perceptions of cultured intelligence the fitness of 
thought and word. 

Grammar is the formal analysis of the usages of the best 
writers in any language, in order that we may derive thence a 
series of guiding-rules regarding inflexions, &c., and distinct 
directions concerning the logical relations — i.e. the syntax — 
of words. It observes, registers, classifies, and arranges the 
facts and phenomena of language ; and having done so, it 
places the results of the investigations of patient and observant 
men before us. The purpose of doing so is that we may more 
accurately know and more readily imitate these things than 
we could do in our own casual and incidental observations in 
reading, hearing, or speaking. Latin gi-ammar is a series of 
lessons so prepared and arranged that the learner may, by 
the help of his teacher, see most clearly and acquire in the 
briefest time the main facts of the language, and be supplied 
with such information as shall enable him, profiting from the 
studies of others, to acquire a knowledge of the language of 
Rome in a plain, easy, correct, and expeditious way. At least 
this is the aim of the lessons in the Latin language to which 
we now invite the attention of our readers. They shall aim, 
by conversational Mnts, wherever difficulties appear, to aid 
the student, while they endeavour, by clear, concise, and exact 
statement and arrangement, to give a full and satisfactory 
course of instruction to those who follow the directions and 
observe their requirements. 


CHAPTER II. 

OETHOGEAPHY AND ACOIDENOE. ,, , 

The use of words is to make known to others what passes 
in our minds. Grammar is the science which teaches us 
the way to use words properly. It generally does so by 
providing us with rules and examples. Rules fix what we 
are to do, and examples show us how the rules are to be 
obeyed and employed in practice. 

The parts of speech are words. The elements of words are 
letters. The letters used in Latin are the same as in English 
— except that w and k occur in no purely Latin word. Y and 
z occur only in Greek words, and originally the same form 
of letter was used for ^ and j and v and u. The consonants 
are now generally pronounced as in English — only that 
€ (= ^), and s, tj and x are always hard, as in our 
words cannon, get, mason, tone, ase, J lias a sound some- 
what broader tlmn that of y in yowr. sounds hoo. R is 
distinctly heard. 

The vowels are sounded thus : — a, as in fath&r; e, as ey 
in prey; i, as ee^ or i in caprice; o, as in hone; %, as oo m 
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ttooni Eke u In use> The following mnemonic Ene gives 
the short and long sound of each of the vowels: — “Quinine, 
dSmesne, papa, prSpose, ZEiu.” When two vowels come 
together and are blended in, pronunciation, they form a diph- 
tliong (“ double-sound ”). The diphthongs are ei^ cs, 
and au, Towels may be, 1st, by nature (1) , short, as d97idr, 
love; (2) long, as em, eating; and, 2nd, by' position (1) short, 
before another vowel, asjote; (2) long before two consonants 
or a double consonant, perdix. AU diphthongs are long. 
The sign diuresis ( • • ) Indicates that two vowels coming 
together ' do not form a diphthong, but are to be regarded as 
two syllables. 

The consonants hyC^ d, /, A, y, p, q, t, v, are called mutes, 
and are of three classes: (1) labials, o, jo,/, v; (2) dentals, 

; and (3) palatals, c;, y, A, q. d, and h are called 
medial ; 5, % y?, thin ; and A, /, % aspirate. Mutes of dif- 
ferent classes cannot come together unless the second is a 
dental Hence, when mutes of different classes — the second 
not being a dental — come together, the former mute is 
changed into the latter: ad-Jiigo,affligo ; suh-gero^suggero ; 
and when mutes — either of the same or of different classes — 
come together, they must be of the same quality, ie. medial 
to medial, and thin to thin : ad-traJio^ attraJio, Though 
these rules hold generally there are many exceptions. Z, m, 

r, are called liquids. N allies itself to the dental mutes, 
m to the labial When n precedes a labial it is changed into 
m, thus in-peto becomes and when it precedes another 

liqmd it is assimilated to it, so cmi-moveo is made commomo. 
The sibilant s requires great care to secure euphonic com- 
position. 

The parts of speech are eight — viz., substantive or noun, 
adjective, pronoun, verb, adverb, preposition, conjunction, 
and interjection. Of these the former four undergo inflexion, 
the latter are uninflected. 

There Is no article in Latin, and hence rosa may mean 
either rose, a rose, or the rose. Other nouns are similarly 
undefined. Latin differs from English by employing addi- 
tions to or changes in the terminations of words to denote 
a variety of ciiciimstances, which we indicate by separate 
words or by changes in the positions of words. Thus we 
say “ By ■ the love of power,” but the Romans said omore 
potentim^ where e implies hg, and w of. Again, if we say 
“ The master loves the slave,” and “ The slave loves the i 
master,” we change the position of the words to express our : 
meaning ; but the Romans did so by changing the termina- 
tions (inflexions) of the words, using for the former Magister 
servvm amat,^ and for the latter Mogistrum servus mnat. The 
clianges made in the terminations of words are called m- 
iewiom. That part of grammar which informs us of the 
cimnges of inflexion which take place in words to show their 
relation one to another is called accidence. The inflexions of 
nouns, adjectives, and pronouns are called decle^mon; of 
verbs, conjugation. There are two numbers—singular and 
plural ; and three genders — masculine, feminine, and neuter. 
There are five declensions, which are distinguished one from 
the other by the terminations of the genitive singular. These 
are, 1st, cig; 2nd, Srd, u; 4th, and 5th, A word 
made up of a noun with any one of the suffixes or termina- 
tions having an influence on the meaning of the word, is said 
to be in a certain and each case is distinguished by a 
particular name. Nouns are declined by adding the termina- 
tions of the several cases to the stem. The stem, in inflected 
nouns, is found by dropping the termination from the genitive 
singular, e,g. gen. sing, sermon-is; stem, sermon ; or, more 
accurately still, when it is known, by casting off -rum of the 
genitive plural in the First, Second, and Fifth Declensions; 
-um in the Third and Fourth. There are in the singular and 
plural numbers six cases each, viz. nominative, genitive, 
dative, accusative, vocative, and ablative. 

The fundamental case, that which names the subject of a 
sentence, is the nommatwe. 

The case which indiaites production, possession, &c., is 
called the genitive. 

The case of indirect influence (of giving something to an- 
other) is the dative. 

The case of direct influence, action, or reception, is the 
ojcmsative. 


The case of direct address (or apostrophe) is the mcatwe. 

The case of circumstance, means, agency, &c., is the ahlatwe, 

1. The vocative case, in both singular and . plui'a!, is like 
the nominative, except in - the singular of nouns of the Second 
Declension in in wMch the vocative ends in e. 

2. The dative and ablative plural are always alike.' 

3. In neuter nouns the nominative, accusative, and vocative 
are alike in the singular; in the plural they are also alike, 
and end always in d. 

4. The genitive and dative singular are alike in nouns 
of the First and Fifth Declension. 

5. The dative and ablative are alike in the singular ol 
nouns of the Second Declension. 

6. The nominative, accusative, and vocative plural of nouns 
in the Third, Fourth, and Fifth Declensions are alike. 

In the First and Fifth Declensions there are no neuter nouns. 

One of the most important things requiring attention in 
the study of Latin is to know the signification of the various 
terminations which constitute declension and conjugation. 
To learn this in regard to nouns we must acquire a knowledge 
of the change.s which take place in the terminations of nouns 
of each declension. 

Nouns of the First Declension have the nominative ter- 
mination in a, and are mostly feminine, as rosa, a rose. 

The nominative of nouns of the Second Declension ends in 
m or er (masculine), as do7nmm^ a lord; maguter, a master; 
and in nm (neuter), as regimm, a kingdom. 

Nouns of the Third Declension liave many difierent endings 
for the nominative, and the genitive is formed in a great 
many different ways. It is the most variable and difficult 
of all the declensions. The terminations, together with their 
genitive forms, will be found in a reference table on page 41. 

The nominative terminations of nouns of the Fourth De- 
clension are m (masculine) and u (neuter). 

In the Fifth Declension the nominative of all the nouns 
ends in es (nearly all are feminine). 

Some proper names and a few other nouns, taken without 
alteration from the Greek, are declined differently ; but these, 
and a few irregular nouns, need not trouble the learner now. 

To decEne a noun properly we require to know the nomi- 
native and the genitive cases ; the former that we may know 
what to decEne, the latter that we may know how to decline 
it. Cases are the forms which nouns assume in order to show 
the relations or circumstances of the object wMch the noun 
names ; for it may (1) act, (2) possess or produce, (3) 
accompany, (4) be acted upon, (5) be addressed, or (6) be an 
instrument, agent, or means. Number shows whether one 
object (singular) or more than one (plural) is spoken of. 

The declension of a noun is stating it in all its cases. 

Every declinable word may be considered as consisting of 
two distinct parts, (1) the Mem^ and (2) the infesion. The 
stem is that part wMch remains unchanged ; the Inflexion 
that which undergoes change. To the stem the case-endings 
are affixed when declining a noun. 

In Latin many sexless things are in imagination considered 
as having sex, and hence every noun is either mascuEne, 
feminine, or neuter, and thus gender is often arbitrary. 
Nouns which may be either mascuLine or feminine are called 
(1) common or (2) epicene; as, passer^ m., sparrow ; ‘mlpes , !., 
fox. Sex in such nouns must be indicated, if needful, by 
the words mas, femina; passer femma, a hen-sparrow; 
vulpes mas, di> Aog-ioT. 

Indeclinable nouns are neuter. 

The most common rules regarding the gender of Latin 
nouns have been put into rhyme in the following lines — to 
the statements made in wliich there are, however, many 
exceptions:-- 

“Winds, Elvers, Males, and Mountains ate, we find, 

With Months and Nations, maseuline declined ; 

But Countries, Cities, Females, Trees, we name 
As feminine; most Islands are the same. 

Common are such as may both genders take ; 

Words undeclined at all we nmter make.” 

In the following lists of nouns the gender is accurately 
indicated, and should be carefully leiirued along with the 
mea-nings. 


m 
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SiDgiilar. 

Nem. 

Ge7i, 

, D-^t 
Acc. 
Foe, 
AM. 


1st Declensiou 
Bos-S, /, a ro^e. 


Eos-« 
Eos-£S, 
Eos-am. 
Eos-S, 

BoS“Si^ 


gnd Declension, 
Ssrv--us, a slam. 


of a rose, 
to a TOM. 

G rose. 

0 rose. 

oihp a rose. 


SeiT' 
Serv-o, 
Serv-nm, 
Serv-S, 
Seir-o, 


of a slave, 
to a slave, 
a slave. 

0 slave. 
witkaslave.\ 


'3rd Declension 
Sermo, m. 

Serinoa-is, of a speech. 
Sermon-ij to a speech. \ 
Sermon-em, a speech. 
Sermo, 0 speech. 
Sermon-e, idth a 


4th Declension. 
Fliict-us, a warn. 
Flact-!is, 

Fluct-ili, 

Fluct-tim, 

Fluct-iis, 

FlECt-t, 


dth Declension. 
Di-es, m, jC, a dap. 
of a wave. Di-ei, of a dap,P 

to a wave. Di-ei, to a dap."^' 

a wave. Di-em, . a dap. 

0 wave. Di-es, , 0 dap. 
with a Di- 0 , with o ' 

wave. ! dap 


Plural: 

Noth, 

1 Bos-ffi, 

roses, 

Serv-i, 

slaves. 

Sermon-es, speeches, j Fluct-iis, wmm. 

Di-es, 

dayf,. 

Gen, 

1 Eos-aram, 

of roses. 

Serv-orum, of slaves. 

Sermon-urn, of speeches.' Flnet-uum, oj waves. 

Bi-erum, 

of days. 

h) at. 

i Eos-!s, 

to rose.s. 

Serv-is, 

to slaves. 

Semion-ibils, to speeches.] Fluct-ibils, to waves. 

Di-ebbs, 

to days. 

Acc. 

1 Eos-as, 

roses. 

Serv-6s, 

slaves. 

Sermon-es, speeches. ! Fluct-Hs, waves. 

Di-es, 

days. 

Voa. 

! Bos-js, 

0 roses. 

Serv-i, 

0 slaves. 

Sermon-es, 0 speeches. , Floct-ls, 0 waves. 

I Di-es, 

0 days. 

Ahl 

Eos-is, 

with., from. 1 
or hy Toses.l 

Serv-Is, 

with slaves. ■ Sermon-ibtis, with ; Fiuct-iDiis, with waives, 

speeches. 

1 Di-ebbs, 

with dayi 


If e in Genitive and Dative follows a vowel, it is long; if a consonant, skort.i e.g. faciH.,fi.det; 


11 . Nkutek, 


Sin|?alar, 

Nom. 

Gen. 

Dat 

Acc. 

¥oc. 

Ahl 


2nd DedenBioii. 
Don-mn, a gift. 
Don-i, 

Don-6, 

Doa-nm, 

Don-um. 

Don-6, 


of a gift, 
to a gift 
a gift. 

0 gift. 

with., from, o? 
hy a gift. 


Corptis, 

Corp6r-is, 

Corp6r-i. 

Corpiis, 

Corpus, 

CorD6r-§, 


of a body, 
to a body, 
a body. 

0 body, 
with a body. 


3rd Declension. 

I. i Aniniili, 

( Aniin«a]-!S, 


Aaimal-i, 
AniinaL 
Animal, 
Animal -I, 


mh animal, 
of an animal, 
to an animal, 
an animal 
0 amimai 
with an animal. 


dth Declension., 


Corn-u, 

Corn-us. 

Corn-ii, 

Corn-u, 

Corii-u. 

Corn-u. 


a fitirn. 
of a horn, 
to a horn, 
a horn. 

0 horn, 
with a horn.. 


Plural. 

No7n. 

Don-S, 

gifts. 

Corp6r-S bodies. 

Animal-i£,. amm-ats. 

Gen. 

Dou-6rum, 

of gifts. 

Corp5r-um, of bodies. 
Corpbr-ibus, to bodies. 

Animal -ium, of animals. 

Dat. 

Dou-is, 

to gifts. 

Animal -fobs, to animals. 

Ago. 

Don-S-, 

gifts. 

Corpbr-a, bodies. \ 

1 Animai-ib. animals. 

VOG. 

Doa-a, 

Ogifts.^ 

with., from, or 
hy gifts. 

CorpSr-b, 0 bodies. \ 

Animal-ib, 0 animals. 

Ahl 

Don -is. 

Oorpbr-ibbs, with bodies. 

Animal-ibSs, wUh animals. 


■ Corn-fift, 
Com-uum, 
Corn-ibfis, 
Corn-iia, 
Corn-ilS,, 
Com-sbfe, 


horns, 
of horns, 
to honif>. 
horns. 

0 horns, 
with horns., 


(1) Decline the following Eegnlar Nouns like Rosa:^ 


m. Adven-a, », 
m. Aurig-a, as, 

?»., Naut-a, ffl, 


, FoSt-a, ae, 
Scrib-a, at, 
Al-a, se, 
Aqu-a, se, 
Ar-a, », 
Arc -a, m. 
Cas-.a, ®, 
Gaus-a, 


a .stranger, 
a driver 
(coach). 
a mariner., a 
pilot.., a sailor, 
a poet, 
a writer 
a wing, 
water, 
an altar, 
a chest, 
a cottage, 
a cause. 


Columb-a, jb, a dove. 
Episr.ol-a, bb, a letter. 


FUb-a, as. 
Gaie~a, se, 
Hor-a, 88, 
insiii-a, as, 
Ja,nu-.a, ie, 
Mens-a, ss, 
Norm~a, as, 
Penn-a, ie, 
Regin-a, as, 
Rip-a, se, 
Turb-a, ss, 
Und-a, as, 
Vi-a, m, 
Virg-a, ae. 


a bean, 
a helmet, 
an hour, 
an island, 
a door, 
a table, 
a rule, 
a pe7i. 
a queen, 
a bank (river). 
a crowd, 
a wave, 
a way. a road, 
a rod. a wand. 


(3) Decline the foliowing Eegular Nouns like Donmii, 

jadici-um, i, a judgmen$. 
■■ }<m egg, i 

Proeli-um, a combat, 

Regn-um, i» & Ung^km, 

Sax-um^ i, a stum. 

Scamn-um^ i, m bench* . 

Verb-tim, S, award. 


Antr-um, i, a cave. 

Astr-nm, i, a star. 

Bell-nm, i, a war. 

Brachi-um, i, mi arm. 
Concili-om, i, a council. 
Conslli-um, i, an advice* 
Exempl-um, i, an example, 
' fmP’Umj I,', a deed 

'a leaf. 


(4) Decline the following flegular Nouns like Serrm,-- 


m, Cam-o, onis, a coal, 
m. Carc-er, eris, a prison. 
Tiu C5i-or, oris, a colour, 
m, Cons-iil, illis, a consul, 
m, Frat-er, ria, a brother, 
m. H6m-o, inis, a man. 
m. Husp-es, itis, a guest. 

7ti. LS.p-is. idis, a stoiie. 
m. Le-o, onis, a iioru 
VI. Lim-es, itis, a limit, 
m. Mii-es, itis, a soldier, 
m. Paat-or, oris, a shepherd, 
m, Pat-er, ris. a father. 


m, Pav-o, onis, 
m. Pr®d-o, onis, 
m, Tram-es, itis, 
f. iEt-as, atis, 
f. ^st-as, atis, 
f. Arb-or, 5ris, 
f, Arund-o, inis, 
f Irnag-o, mis, 
/. Mat-er, ris, 
f. Eegi-o, onis, 
f, Vii’tu-s, tis, 
c, C6m-es, itis, 
a. Her-es, edis, 


a peacock, 
a robber, 
a path, 
age. 

the summer 
a tree, 
a reed, 
mi image, 
a mother, 
a country, 
virtue. 

a cornpanum. 
an heir. 


(5) Decline che following Eegular Nouns like Corpus, n:- 


(2) Decline the following Eegular Nouns like Serms : — 

m. Amic-us, i, 

a friend. 

m. FIbvi-us, i, 

a river. 

m. Ann -us, i, 

a year. 

m. Gistdi-us, i, 

a moord. 

m. Cbd-us, i, 

a cask. 

m. Hort-us, i, 

a garden. 

m. Cerv-UB, i, 

■a stag. 

m. Lbp-us, i, 

a wolf, 1 

m. Gerv-us, i, 

a raven. 

m. M£d!c-us, i, 

a physiciati. j 

m. Digit-us, i, 

:a finger. 

m. Mur-us, i, 

a wall. 

])iscipbl-U8, i, 

a disciple. 

i/L Nid-us, i, 

a nest. 

m, Dbinin-us, 1, 

a lord. 

70, Bam-us, i, 

a branch. 

m, Equ-us, i, 

a h.>rse. 

./*, Cupress-us, i, 

a cypress. 


Cap-nt, itis, 
Crim-en, inis, 
Fnlm-en, inis, 

GSn-ns, 6ris, 
It-er, ineris, 
Lit-us, 6ris, 
Lum-en, inis, 


a head, 
a crime, 
a fash of 


a kind, 
a journey, 
a coast, 
a light. 


Mun-us, Sris, 
NSm-us, Sris, 
Noin-en, inis, 
On-us, 6ris, 
Op-us, Sris, 
Pect-us, bris, 
Fign-us, Oris, 
Vuln-ua, bris. 


a gift, 
a grove, 
a name, 
a hurderu 
a labour, 
the dreast 
a pledge, 
a wound. 


(6) Decline the following Eegular Nouns like Fluctus 

m. Cant-us, us, 

a so7tg. 

m, Niit-us, us, 

a 7iod. 

m. Cas-us, us, 

a fall. 

m. Pas8-us. us, 

apace. 

m. Curr-us, us, 

a chariot. 

m. Rit-us, us, 

a ceremony. 

m. Exei-cit“us, us. 

an army. 

m, Sens~us, us, 

a seiise. 

m. Fruct-us, us, 

a fruit. 1 

m. Sit-us, us, 

a site. 

m. Grbd-us, us, 

a step. 

m. Str6pit-us, us, 

, a noise 

m, Ict-us, us. 

a blow. 

f. Man-us, us, 

a hand. 

(7) Decline the following Eegular Nouns like Obmw, 

GSn-u, us, 

a knee. 

j Tbnitr-u, us, 

thunder. 


(3) Decline the following Eegular Nouns Kke Dies : — 
/, Ad-es, ei, the edge. . j /. Spbd-es, ei, an appear- 
•■'E-es, ei, a thing. ame ■ 
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HBFERENOB TABLE. OF NOUNS OF THE THIEB .DECLENSION, 

' Tile nominative of the Third Declension ends in a, e, o, c, , 
% r, s, % X. The genitive is 'formed from the nominative i 
in , the different ways indicated below, but always ends in is. 

As the Third Declension contains a large number of ter- 
minations, and consequently takes a great variety of forms 
of .declension, it is .advisable to place before the student a 
■careMly arranged and complete list' of aU the terminations 
of its .nouns, with the, form they take in the genitive, and 
follow of course in ail the. cases formed from it. 


Nom. 

ending. 


.Formation of the Genitive. 


.A — Gen. adds Us; as, p6ema, p6ema-tis, Neut. 

E"— Gen. is; as, m&-S, mar-is, N. 

O' — Gen. adds nl$; as, .ISo, ISo-nis; natio, nati6-n!s. But cSro, 
carnis, M. F. 

“ (do, go) — Gen. drd-5, ord-inis ; virg-6, virg-ims. So 

hSmS, Qgmo, turbo, Apollo. But iigS, iigonis, F. M. 

C — Gen. adds tis ; as, ISc, lac-tis, N. I 

L — Gen. adds is; .as, sol, sol-is. But mSl, mellis; M, fellis, N. M. 
N (an, en, Sn) — Gen. adds is ; as, Titan, Titan-is ; ren, ren-is ; j 
sindSn, sindbn-is, M. P, | 

“ (Sn) — Gen. i7ds ; as, liuii-Sn, liun-Ms, N. 

B (ar) — Gen. adds is ; as, calcSr, calcar-is ; jhbSr, j'hb&r-is. But 
far, f arris, N. 

« (er) — Gen. adds is ; as, career, carc^r-is ; ver, vgr-is, M. N. 

“ (t^r) — Gen. casts out e and adds h ; as, pStSr, patr-is. Also , 
imb^r ; and names of months in er. But JupitSr, JSvis ; itSr, 
itiui^ris ; IStSr, IStSris, M. F. N. 

“ (S5r)-— Gen, adds ja,* as, hSnSr, hbnor-is; arbSr, arbbr-ls. But 
c5r, cSrdis, M. F. N. ' 

« Gen. adds fs, as fulghr, fulgi!r-ia; oris, as Sb-iir, ^b-8ris. 

But JScilx, JScini'iris and j^cSiis, N. M. 

S (is) — Gen. aks ; as, £3et-as, aat-litls. But vas, vasis ; vas, vidis 5 
mils, mSris; as, assis. Greek masculine names in as make 
Gen. mitis ; feminine, Gen. ddis^ F. M. N. 

« ^es) — Parisyllables, Gen. is ; as, nub-es, nub-is, F. 

« « — Imparisyllables, Gen. itis, as inil-gs, mil-itis, M. ; His, as i 
sSg-Ss, sSg-^tis, F. M.; His, as qui-es, qni-etis, F. M.; idis, 
only obsSs, pr®s§s, M. ; edis, only pgs, p^dis, with its com- 
pounds, M. ; edis, only merces, hmrgs, F. M. But C^res, 
Gereris ; ®s, serfs ; press, prsedis. 

** (Is) — Parisyllables, Gen. & ; as, Svis, Svis ; Smnis, amnis, F. M. 
a “ — Imparisyllables, Gen. idis, as ISp-is, ISp-ldis, M. F. ; eris, 
only cinis and pulvis, M.*, itis, only lis, Samnis, Quins, 
Dis, M. F. But sanguis, slngiiims ; glis, gliris. ‘ 

** (os) — Gen- His, as dos, dotls, M. F, ; oris, as flos, doris; os, 
oris, M. N. But ciistSs, custSdis ; bbs, b5vis ; 5s, ossis. 

(Us) — Gen. uiis, as virt-iis, vlrt-utis, F. ; udis, as pS.l-us, pSl-udis, 
but pSc-tis, pSc-Udis, F.; ?2rzs, as tellus ; and monosyllables, 
as rfis, mus, N. M. F. But grus, grSis ; sus, suis. 

*i (iisl—Geru iris, as vuln-hs, vuln-5ris, N. ; oris, as temp-iis, 
temp-5ris ; p5c-iis, p5c-5ris, K. 

(aus)— Gen. audis ; only laus, laudis ; fraus, fraudis, F. 

^‘' (ns, rs) — Gen. Us hrs; as, frons, frdntis; pars, partis. But 
Irons, frondis; glans, glanclis, F. M. 

(bs, ps, ms)— Gen. inserts i before s; as, trabs, trSbis; stirps, 
stirpis; hyems, hySmis. But celebs, cselibis; princeps, 
principis, F. M. 

T (lit) — Gen. Uis ; only cS^p-iit, cS,p-itIs, and its compounds, N» 

X (Ss) — Gen. ads; as, pax, pacis. But fax, fScis, F. 

“(ex) — Gen. fm, as jTid-ex, jud-icis; but vibex, Nubicis; vervex, 
vervecis; nex, u5cis, M. F. ; effis, as lex, legis; but grex, 
gregis ; remex, remigis, Itl. F. Remark senex, s5nis ; su- 
pellex, sSpeliectilis. 

** (six) — Gen. ids, as corn-ix, com-icis, F. ; as cSl-ix, cSl-icis, 
But strix, strips ; nix, uivis, M. F. 

“ (5x)r—Geii. dds; as, vox, vocis. But nox, noctis, F. 

“(ux)— Gen. iicis ; as, nux, ntlcis. But lux, lucis; cSnjux, eSn- 
jhgis, F. M. 

“ (yx) — Gen. i/^is ; as, Phryx, Phrygis. Some have ^cis, ^cis,F. M. 
“ (nx, rx) — Gen. ds or gis ; as, lynx, lyucis ; arx, arcis ; Sphinx, 
Sphiiigis, F. 

Parisyiiable is a noun having as many syllables in the Gen. Sing, 
as in the Nom. Imparisyllable, a noun having more syllables in the 
Gen. Sing, than in the Nom. 

Examples oe the Declension of Ibeeoulae Nouns. 

Irregular Nouns are those which do not, in their declension, 
follow the general rules. 


(a) IN THE PIEST . DECLENSION, 

1. Bea, a goddess, jdh'a and naia, a daughter, and a few 
others, have adm in the dative and ablative pliira/i,. as 
deahus^ JiliahtLS. 

2. ' Some masculine nouns take by syncope, for arwm 

m ihQ gmitlYQ M cmlieolum, tot cmlicolamm. 

3. The following nouns have double forms: {a) in the trsi 
declension and feminine, (5) in the second declension- and 
masculine: — 


Agn-a, us, 
Amic-a, us, 
Anima, 
Animus, 
Asell-a, us, 
Asin-a, us, 
Cerv-a, us, 
Be-a, us, 
Biv-a, us, 
B5min-a, us, 


lamb, 

frmid. 

the breath of life, 

the human soul, 

a small ass. 

a>ss. 

stag. 

god. 

god. 

lady, lord. 


Equ-a, us, horse, 

Fili-a, us, child. 

Liip-a, us, wolf. 

M^t-a, us, spouse.^ 

Nat-a, us, child. 

Nunci-a, us, 

-Serv-a, us, 

MSgist-ra, er, mistress, masset, 
Minist-ra, er, servazit. 


* Maritus is generally used for a husband, and uxor (uxoris) for 
udfe; cozijux (cozijugk} is a less homely and more elegant term for 
either husband or wife. Mdrlta signifies “ a married woman.’’ In 
colloquial usage, as well as in poetry, vir is employed for husband 
and miilier for wife. 

(b) IN THE SECOND DECLENSION. 

(1) Some nouns change their gender in the plural — e.g., 

codum, n., heaven, piur. m., the heavens ; m., a 

place, pliir. loci (librorum) m., loca (terrarum), n . ; jdc^/s, ra. 
a jest or a joke, plur. yoa, m., yoci?., n. 

(2) Some masculkie mmis have the vocative singular like 
the nominative. 


Singular, 
Nom, Puer, a boy. 


Examples. 

, Singular. 

Nom. Liber a booh 


Gen, 

JDat. 

Acc. 

Foe. 

Abl 


Fuer-i. 

Puer-o, 

Puer-um. 

Puer. 

Puer-o. 


Gen. 

Dot. 

Acc. 

Voc. 

Abl 


Libr-i. 

Libr-o. 

Libr-um. 

Liber. 

Libr-o. 


The plural, Puer 4^ Lihr4, is declined lilce Eer'v4 (p. 40). 
Decline like Puer. 


GSner, i, a son-in-law. 
Vesper, i, the evening. 


S5e5r, i, 
Vir, i, 


afatker-in-loii 
a man. 


And compounds offer andy^, as dgnifer and armiger. 
Decline like Liber, 


Ag-er, ri, 
Ap-er, ri, 
Arblt-er, ri, 
eSp-er, ri, 


afield, 
a wild hoar, 
an arbitrator, 
a he-goat. 


C5hib-er, ri, an adder. 
Oult-er, ri, a knife, 
FS.b-er, ri, an artificer, 
MSgist-er, ri, a master. 


(3) Ftlius, a son; genius, a genius; and proper nouns In 
ius, Antonins, Anthony; Georgius, George; Pompeim, 
Pompey, form their vocative by dropping us: voc. fili, geni, 
Antoni, Georgi, Pompei. 

(4) beus, God, has Bens in the vocative. For the pagan 
gods the plural was as follows: — 

Nom. and Voc., dii; Gen., deorum; Bat. and AbL, diis; Aca dms. 

(5) There are three neuter nouns in m : pHtlg-m, i, the 
sea; vir-m, i, poison; vulg-us, i, the common people. The 
accusative and vocative are like the nominative ; they have 
no plural, 

(6) Some nouns, by syncope, take um for <ymm, m the 
genitive plmal, as nummum for nummorum. 

(C) IN THE THIRD DEOIjENSION. 

I. Some nouns have the genitive plural in iwn. 

A. — Nouns in is, whose genitive singular is like the 
nominative; as, 


/. Av-is, is, a bird. 
f. Class-is, is, afied. 
m, Host-is, is, an enemy, 
m. Ign-is, is, the fire. 


f Mess-is, is, a harvest, 

f. Nav-is, is, a ship, 

m. Pisc~is, is, a fish, 

f Vlt-is, is, a vine. 


Gen. plur.» av-iwm, class-ium, kost-ium, ign-ium, 
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m 

Except f, Ap-is^ is, a bee; m. Cdn~is^ as, a dog; m. Pmi-is^is^ 
bread ; f. WdlficrAs^ is^ a bird ; m. J’u’ven-iB, is, a young man, whicli 
have the gen. plur. ii um : ap-nm, &&■ 

B. — l^oims in a, which have Ib the genitive is ; as, 

/. Clad-es, Is, a defeat. . /. E%*es, is, a rock, 

f, N'iib-es, is, a cloud. j f- Vnip-es, is, a fox. 

Gen. plur., clad-ium., Tup-d,um^ mlp-'inm. 

Except f. StTti-es^ is^ a heap ; m- FeS-es, as, a soothsayer. Gen. 
plur., stru-um^ vM-zan. 

' ■ G.—Nouns in m, rs, and nouns of townsmen in as, gen. 

atis ; as, 

m. Arpin-as, atis, an inhabitant | f CShor-s, tis, a cohort. 

of ArpinuTii. m, Infan-s, tis, an infant. 

?», Clien-s, tis, a client. ' c. Serpen-s, tis, a serpent. 

Gen. plur., Arpimt-imi^ cUent-ium, cohort-mm, <&c. 

Except m. f. Pdren-s, Us, a father or mother, which has um^ gen. 
plur, parent-urn. (Mrihdium, Fldenaium. Ravennaiuni, &c., are 
contracted forms.) 

B . — All monosyllalles ; &B, 


m. . As, sis, 

/. Ar>s, tis, 
f. Ar-£, d 8 , 

n. C 5 r, dis, 

/. Co-s, tis, 
f. Cni-x, eis, 
m. Den-s, tis, 
f. Fal-s, ois, 

/. (Fan-x), cis, the throat, 

m. Fon-s, tis, a fountain, 

f. Gen-s, tis, a nation. 

m. Gli-s, ris, a dormouse, 

f. Li-s, tis, a lawsuit 


a pound weight, 
an art. 
a castle, 
a heart, 
a whetstone, 
a cross, 
a tooth, 
a sichU. 


m. MS-s, ris, a male, 
f. (Mer-x), cis, merchandise, 
m. Mon-s, tis, a mountain. 


f, Mii-s, ris, 
f. Ni-x, vis, 
f, No-x, ctis, 
n. Os, sis, 
f. Par-s, tis, 


a mouse, 
the smno. 
a night 
a hone, 
a part. 


f. Stirp-s, is, the root, stock, 
f Stri~x, gis, a screech-owl 
f. Trab-s. is, a beam, 
f. Urb-s, is, a dty. 
m. V^-s, dis, a surety. 


Gen. plur., cws-km, art-ium, arc-ium, cord-ium. 

Except iL Cru-s, ris, a leg; m. Dm-®, c?‘s, a general; m. Flo-s, 
ris, a flower; t Frau-s, dis, a fraud; f. (Frn-x), gis, fruits; 
m. Ftlr, is, thief; m. Gre-x, gis, a flock, herd; f. Gru-s, is, a crane; 
f. ffiem-s, is, winter; f, Lau-s, dis, praise; f. Le-x,gis,2i. law; 
m. Md-s, ris, a custom ; f. Nu-x, cis, a nut ; m. Pe-s, dis, a foot ; 
i (Pre-x), cis, a prayer ; m. pi. Em-es, um, the Mdneys ; m. Ee-x, 
gis, a king; f, Vo-x, cis, a voice. Gen. plur., crur-um, duc-um, 
Jior-um,fraud-um,fur-um, &c. 

E.—Some other nouns; as. 


/. CS,r-o, nis, Jiesh. 

/. Forna-x, cis, a furnace. 


, Imb-er, ris, 

m. Lint-er, ris, 
m. Ut-er, ris, 


m. Quiri-s, tis, a Eomaji. 
m. Samni-s, tis, a Samnite. 
m.pl. Optiniat-es, ium and um, 
men of the highest rank, 
m, pi. P^nat-es, ium and um, 
the household gods, 
f. PHlu-s, dis, a morass, fen. 
Gen. plur., cam-ium, imbr-ium, &c. 


shower of 
rain, 
a boat. 

a leathern bag 
or bottle. 


IL Many nouns in is, gen. is, have 
and i in the ablative singular; as, 


in the accusative 


Singular. 

N. SSour-is, f., an axe. 
G. Secur-is. 

D. Seeur-i. 

Ac, Secur-im. 

V. Secur-is, 

* 4 ^i>. Secur-i 


Plural. 

N, Secur-es, axes, 
G. Secur-ium. 

D, Secur-ibus. 

Ac. Secur-es. 

F. Secur-es. 

Ah. Secur-ibus. 


The following nouns are declined like Securis: 


f, Amiiss-is, is, a masoTds rule, 
f. Febr- is, is, a fever, 
f. Fclv-is, is, a basin, 
f. Papp-is, is, the stern (ship). 
f. Rs.v-is, is, hoarserms. 


f. Rest-is, is, a rope, 

f. Sit-ls, is, thirst 

f. Turr-is, is, d tower, 

f. Tuss-is, is, a cough, 

f V-is, is, strength(jfi, vir-Ss). 


Names of cities and rivers in is, gen. is; as, Mispdl-is, is, 
t Seville; TiUr-is, is, m. the Tiber; and the Greek nouns 
in ds and -pdlis; as, hds-is, is, t a base; hceres-is, is, t 
heresy; Neapol-is, is, f. Naples, have likewise im in the 
accusative, and i in the ablative singular. 

Most of the substantives In is, gen. is, which aife at 
the same time adjectives, have % in the ablative singular; as, 


m. Aff in-is, is, a relation 
by marriage. 

m. FSmlliar-is, is, an inti- 
mate friend. 


m. Cdnal-is, is, a canal, 
f. Stri^-is, is, a scraper, 
m. April-is, Is, April 
m. Sextil-is, is, August 


ni Neuter Nouns in e, at, and ar have t in the ablative^ 
singular, id in the nominative, accusative, , and vocative 
plural, and ium in the genitive plural; as, 


Singular. 
N. Mare, the sea. 
G. Mar-is. 

D. Mai'-i. 

Ac, Mare. 

V. Mare. 

Ah, Mar-i. 


Plural. 

W. Mar-ia, ikesm.^ 
G, Mar-ium. 

D. Mar-ibus. 

Ac, Mar-ia. 

V, Mar-ia. 

A&. Mar-ibus. 


Decline like Alare. 


Ciibil-e, is, a couch. 
Animal, is, an animal 


Veetigal, is, a tax. 
Exemplar, is, a model. 


Except. The neuter nouns s&l, is, salt; /ar, ris, flour; 
hepd-T, tis, the liver ;/lZidr, is, brightness; nectar, is, nectar; 
and proper namewS in e; as, G(er-e, is, Prtxnest-e, is, are 
declined in the same way as corpus (p. 40). None of these 
has a plural, except far, pi. farra. 

Bos, gen. hovis, an ox, has in the Nom. and Acc, 
plural boves, G. bourn, D. and Ab. bohus or huhm. Sus, 
gen. suis, a sow, Gen. PL suum, D, and Ab. suhv.s. 

(d) FOUETH DEOLENSlOiN. 

The following nouns have ?ibuj'! in the dative and 
ablative plural. 


f. Ac-us, us, a needle, 
m. Arc-us, us, a bow. 
m. pi. Art-us, us, the limbs, 
f. Fic-us, us, a fg-tree. 
m, LUc-us, us, a lake. 


m. Fart-us, us, a birth, 
f, Querc-us, us, an oak. 

m. Sp§c-U 8 , us, a den. 
f, Trib-us, us, a tribe, 

n, VSr-u, us, a spit. 


Port-us, us, m., a harbour, has ibus or Hhus. 

f, Dbmm, a house, is partly of the Second and partly of 
the Fourth Declension. It is thus declined • — 


Singular. 
N. Dom-us. 

G. Dom-us or I 
D. Dons-ui or o. 
Ac. Dom-um. 

F. Dom-us. 

Ah. Dorn-o. 


Plural. 

N. Dom-us. 

G. Dom-uum or orum. 
D. Dom-ibus. 

Ac. Dom-us or 08. 

F. Dom-us. 

Ah. Dom-ibus, 


I^ote . — The genitive dom-us signifies of a hoiose, of a 
habitation, as fenestree dom%cs, the windows of a house; and 
dom-i is only used to signify at home, as sitm domi^ I am at 
home. The dative domo is little used. 

Jesus, the Sa^dour, takes Jesum in the accusative, and 
/em in all the other cases. 

(e) FIFTH DECLENSION. 

The Fifth Declension has no really irregular nouns. The 
cases in erum, ebus, are scarcely ever used except in the 
nouns dies, res, species. Di^, in the singular, is common; 
in the plural, masculine, Meridies, mid-day, noon, is mascu- 
line, and occurs only in the singular. 

Several nouns have double forms — one in the First, another 
in the Fifth Declension: — 


BarbSria, ) ^ • 

Barbilries, f 


Dmitia, > 
Durities, ) 
Luxiii’ia, > 
Luxiiries, f 


harrhiess. 


luxuriance. 


MatSria, ) mother-stuff, 
Mat^ries, ) timber, (f'c, 
Mollitia, ) softness or 
Moiiities, ) 


The foregoing lists of nouns supply an ample vocabuiar 
for the performance of a good many exercises to increase anJ 
test the promptness and accuracy of the memory, and th< 
readiness with which the one word suggests the other, Th^ 
student would do well (1) to commit to memory the example 
of the five declensions—Latin and English ; (2) to write on 
xn the same form a sufficient number of the nouns given to h 
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declined in the same way, to insure a thorough acquaintance 
with the differences of the terminations in the several cases 
and the meaning attached to each ; (3) to decline fully at 
least three of each of the classes of irregular nouns mentioned 
as exceptional— paying special attention to the points of 
difference from the type example pointed out ; (4) to copy out 
in full the special cases of nouns in which any irregularity is 
mentioned as' occurring ; (5) to jot down, from memory, now 
and again, twelve or twenty English words, the Latin equiva- 
lents of which appear in the lists, and from memory also 
supply beneath or opposite to them the Latin terms of similar 
meaning ; (6) to arrange, in a column, twelve or twenty Latin 
words, and give the English translation opposite ; (7) to put 
an paper as many of tiie terminal syllables or letters which 
cliaracterize , the several declensions, and under each write 
down as many nouns, as, without book, he remembers ; (8) to 
arrange the terminations of the several declensions on each 
side of a small card, then copy or write out from memory, on 
another card, ten or twelve nouns of each declension, and 
passing the card with the declension terminations or case 
endings along each noun on the otlier card, decline the nouns 
one after the other ; (9) to draw out on a sheet a form con- 
taining three columns, headed respectively masculine, femi- 
nine, and neuter — each column being separated into two 
divisions, headed singular and plural ; write into each column 
respectively the nominatives, singular and plural, of as many 
nouns of each gender as may be remembered ; (10) to arrange 
the names of the cases down the side of a page, then write 
into the page (arranged in columns) nouns, the example 
given in each of their cases, in the order of their occurrence. 
The proper performance of these exercises, all of which can 
be easily checked off' by reference to the contents of this 
chapter, will insure facility, fulness, and accuracy of know- 
ledge of the declension of substantives. 


PHYSIOLOGY.— THE SCIENOE Of LIFE AND 
HEALTH. 

INTBOnUOTION. 

The object of science is to show the real relations of things 
one to another. It seeks a knowledge of the order of nature. 
Lord Bacon has rightly said, The search for truth, which is 
the wooing of it ; the perception of truth, which is the presence 
of it ; and the belief of truth, which is the enjoying of it, con- 
stitute the sovereign good of human nature.” This is at once 
health and wealth — health, because a true life is one spent in 
accordance with Divine law ; and wealth, because such a life 
is enriched with ail the bounties possible to be given to those 
who fulfil the true conditions of life. Life is, at its lowest, 
sentient existence, and, at its highest, intelligent — including 
in intelligence the knowing observance of law, love, truth, and 
duty. Existence belongs to all phenomenal nature ; organ- 
ized structure is, in this world, the condition of life. In the 
mysterious circle of the universe, nature seems constantly to 
aim at renewal. Air, light, heat, and other agencies and 
elements contain or elaborate the ultimate constituents of the 
chemical laboratory of creation — oxygen, hydrogen, nitrogen, 
carbon, &c. These form, in the infinite varieties of their 
combinations, the inorganic originals of the material world 
we inhabit. The laws and changes of inorganic matter pre- 
[>are the nutriment which life seizes, and which it transforms 
into organic matter. Plants and vegetables possessing life 
fashion and store the requisites of animal life. Animal life 
rises from sim[)le sentiency to high sagacity in a multitude of 
)rganized structures possessed of individual vitality. At the 
head of all living existences man stands. He is the highest 
(known) manifestation of organized matter. He is sensation 
and thought — a marvellous combination of matter and mind. 
In him the organic chemistry of vitality acts for a fixed time; 
then the organic capacities of this frame and its life-forces 
become exhausted, and the life, which interlinked and wrought 
within them all, fades, declines, and departs. The organic is 
disorganized, the living body dies, life vanishes, and so the 
old order ciiangeth, giving place to new.” 

Physiology is, according to its etymology, the science of 
fixture. The nature, however, with which it most concerns 


itself is human nature, and when used as the designation ol 
a special study — as it is to be here — it is defined as that 
science which details and explains the normal phenomena of 
life in human beings, the causes to which they are due, the 
laws which regulate them, and the consequences towards 
which they tend. It is here marked off* from biology— the 
science of life — by being confined, in the range of its inquiries, 
to human life in what it is and does, and not passing beyond 
this, except illustratively, to consider the organs and functions 
of other living structures, whether vegetable or animal 
Every living creature may be regarded as (1) a whole, pos- 
sessed of a specific definite form, which, in the vast majority 
of cases, is found to be made up of a less or greater number 
of dissimilar parts, to wliich the name of organs is given ; oi 
(2) a whole, endowed with certain commonly manifested 
powers or capacities, which are designated vital actions, or 
more defimtely functiom. Biological morphology might be 
used as the name of the science of organic life, and biological 
physiology as that of the science of functional life. They are 
really, however, closely related, for we rarely know fully and 
truly what an organ is till we learn wlmt it does ; and it is 
har&y possible, one sees at once, to know rightly what an 
organ does till we learn assuredly not only that it is but what 
it is. The apparatus or instrument by which an action is 
performed is termed an organ, and the normal action of an 
organ — that which it was formed to do — is called function. 
The active normal performance of each intended function is 
healthy life. 

Physiology assumes that “ the proper study of mankind is 
man.” Because self-preservation is a law of nature, it sup- 
plies instruction concerning the best methods of preserving 
ttiis bodily self in healthy vital activity ; and because man is 
a being on whom duties are laid and responsibilities rest, it 
furnishes information regarding the best means of keeping ail 
the different parts of and agents in the body in their lughest 
and best state of efficiency, so that they may properly perform 
the constantly recurring succession of phenomena by which 
maids life is manifested — sensation, action, thought. 

Man, as a vital machine, is composed of organized matter. 
Organized beings are in a constant state of motion and muta- 
tion. Combination, transformation, and decomposition — tear 
and wear, preparation, waste and reparation — go on in a per- 
petual round throughout the cycle of man’s years. Life is a 
closely-linked, continuous series of changes. TMs process, 
which characterizes all life, is called growth. Extraneous 
matter is taken into the body, is therein converted into living 
tissue — the true and proper substance of the human being 
into which it is put — and passes thence, when its work is done 
and its power expended, in various forms into the great store- 
house of the elements.' Organized creatures grow from a 
germ, a mere atom, originating in a parent-form, then separ- 
ated from it, and capable {a) of possessing an independent 
being, and, Uke its predecessor, (6) of producing the life-germ 
of similar offspring. A plant comprises and completes its life 
in a series of vital actions having a twofold object — (I) the 
growth and maintenance of che individual; and (2) the pro- 
duction of successors. An animal adds to this organic exist- 
ence, sensation and voluntary motion. Its life is more intense ; 
feeling and action— often undertaken for the gratifiaition of 
feeling — mark it ; and hence it is denominated animated exist- 
ence. To combine animated growth with sensational anima- 
tion and intellectual perception and activity was requisite in 
the production of a riciily-endowed being like man — a being 
which could be brought into sensible relation with the external 
world, social relation with others of similar kind, and intel- 
lectual relation with the past, consciousness of the present, 
and provident forthlook for the future. 

The double life of growth and consciousness necessitates a 
double yet aptly-fitted apparatus for carrying on the processes 
of the vital economy. These are (1) the apparatus of the 
organic life, by which individual existence is maintained, the 
action of wliich must be constant, and may not be intermitted 
or suspended: these, such as the heart, the stomach, the 
Uver, &c., are single ; and (2) the organs of animal life, the 
means by which the living being is brought into relation to 
the external world, and the joy and duty made possible by 
that relation : these are symmetrical and double. The lungf- 
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ocfiipiy » place on either side of the interior of the chest ; the 
brain and the spiiial eord are divided into two equal parts ; 
the nerves, wliiGh pass ofl' and go out from them, do so in pairs 
similar in kind and distribution ; the muscles of the one side, 
of the body hfive their countei'parts on the other ; the extremi- 
ties on sitlier side are as ii-ke as may be. In point of fact, a 
line passing tliroiigii tlie centre of the frame would separate 
■the animaras distinguished from the vegetative organs into 
two essentially equal and similar divisions. As human health 
depends upon" the safe, continuous, and regular action of the 
fimctioiis of organic life, the organs of these functions are all 
ca.refiilly placed and packed in the safest possible positions in 
the interior of the frame, and well protected from the action 
of external objects upon them to their injury. Again, as the 
happiness of human life results from the readiness, fulness, 
B.nd freedom of its relations with nature and the creatures 
who dwell in the external wmrld, the organs of sense, the 
ministraiits to intelligence and the instruments of action, are 
placed where they can he of the greatest service. It is neces- 
sary for the fulfilment of their functions that they should be 
situated and arranged on the exterior of the body ; and so 
they are. The more important apparatus of the vital struc- 
tures is supported and defended by a bony framework — a 
movable tniiik, in the interior of which the organic functions 
are safely performed — while the locomotive powers and agents 
enable the living organism to seek the means of living ; 
appropriate and use the materials of nature to its wants and 
purposes ; and fetch and carry movable things to itself, itself 
to immovable things. The senses, as agents of pleasure and 
instruments of intelligence, are near the brain-reservoir of 
perception and will, and occupy every “ coigne of vantage ” 
for observation and the exercise of a vigilant sentinelship. 
The nerves, under the cliarge of the brain and the spinal 
cord, stimulate the muscles ; they operate, through appro- 
priate tendons, on the bones; and the entire vital economy, 
when in a hefilthy condition, works without consciousness. 
Consciousness is the cliaracteristic of vital, not of organic 
function. Health is unconscious of itself. Disease is the 
consciousness of disorganization or injury. 

There is no subject in which the people are, and ought to be, 
80 deeply interested as the structure and functions of their 
own bodies. And yet a general and deplorable ignorance pre- 
vails upon it. That we are fearfully and wonderfully made ” 
constitutes with many the sum and substance of their know- 
ledge of themselves as animal existences and living creatoes. 
Tlie structure and functions of the human body can only be 
wisely and profitably pursued by commencing at the beginning 
and proceeding through a regular series of well-arranged 
and properly graduated instructions, with diligence and atten- 
tion, to their designed termination. ' In that way alone can 
we learn to comprehend ourselves ; and, after minute investi- 
gation, to which this will lead us, and the array of facts and 
reasonings with which it will furnish us, the skilful arrange- 
ment, symmetry, uses, and beauty of the animal machine will 
be rationally perceived and intelligently appreciated. We 
admire the steam-engine — ^it is worthy of admiration— it is 
one of the gi'eatest and most useful inventions of man ; but 
man is a machine which, for mechanical arrangement and ac- 
curate adaptation, as far sm'passes it as a natural plant excels 
an artificial tiower. There is nothing like man in organic 
nature. He bears upon him and unthin him the impress 
of his almighty Creator. From conception till death the 
body is endowed with a mysterious vitality ; and when our 
mortal destiny is finished life vanishes, and our bodies resolve 
into the elements that composed them. This is the law of 
organic nature— inexplicable, immutable, irreversible ; and 
there is no exemption from its discliarge. 

The human body is composed of parts ; each part con- 
stitutes a separate economy depending on the whole, and the 
whole is sustained by its parts. Internally there is a strong 
framework of bones, and on these the superstructure is built ; 
over the bones is laid a tMck bed of muscle or “ flesh,*’ in regular 
thin layers, composed of long slender fibres, each layer acting 
like a pulley, raising and depressing the bones at the will of 
the individual To the extremity of each of the deep-seated 
muscles (over the bones), a piece of strong white tendinous 
cord is attached, and inserted into the bone,,by Which it is 


moved; and thus motion and locomotion are performed. The 
joints are mechanically constructed, nicely adapted to each 
other, the bones being attached by ligaments that bind them 
together and— unless under unusual circumstances— prevent 
dislocation. In the bones, the muscular fibres, and each 
part of the body, blood-vessels, composed of arteries and 
Wns, ramify in every direction, from the thickness of a cMld’s 
wrist to that of an .almost imperceptible thread. The arteries 
convey the oxygenated blood to every part of the body, to 
repair its waste and nourish its growth. The veins, return 
the blood carbonized, and therefore unfit for nutrition, to the ■ 
heart, to be re-oxygenated, by the inhalation of atmospheric: 
air, in the lungs, and to be, by expiration, deprived of the 
carbon that would render it injurious or destructive to 
animal life. 

In the abdominal cavity or belly we have the stomach, 
bowels, liver, spleen, pancreas, and kidneys, each and ail per- 
forming their separate work in silence, order, and harmony. 
The stomach receives the masticated food, and, by its gastric 
juice, digests it. The liver pours its bile into the duodenum 
(or first part of the small intestine), assists digestion, separates 
the nutritious from the innutritions aliment, and aids the ex- 
pulsion of the latter. In the upper region of the bow^els, the 
lacteals — those little absorbent vessels which resemble in tlieir 
office the rootlets of plants — suck up the nourishing part of the 
food, and send it, by the mesenteric glands, into the recep- 
tacle of the chyle; it passes thence (in a milky fluid) into the 
chyle-duct, and, contrary to the laws of gravity, ascends from 
the abdomen until, beneath the left shoulder, it is emptied 
into the left subclavian vein, and mingles with the blood. 

In the thorax or cavity of the chest we have the lungs, 
composed of delicate ceils and blood-vessels, receiving and ex- 
pelling the respired air. The circulating fluid passes froiii trie 
heart Into the lungs, and is there exposed to the action of 
the air we breathe. There it parts with the carbonic acid, 
watery vapour, &c., which it had imbibed in the course of 
its circulation, and absorbs oxygen. By this means it changes 
from a dark pmple to a bright scariet-red. It then returns 
to the heart, and is sent, by the simultaneous action of the 
arteries, into every part of the body, to nourish and repair it. 
Tills extraordinary process never ceases till we die, although 
it operates entirely without our consciousness and will 

In the hollow hone-case — the skuU — we have the brain, 
the most mysterious organ in nature. It is divided into two 
hemispheres and several lobes. It is inclosed in three mem- 
branes. We have two distinct brains — the cerebrum before, and 
the cerebellum behind. The spinal cord is a prolongation of the 
brain, inclosed in a solid jointed column of carefully articu- 
lated bones, with a sort of tunnelled canal bored through each, 
yet all nicely joined together by intermediate cartilages that 
render it flexible, and, by the nicest mechanism, prevent 
spinal compression. From the brain and the spinal cord — 
the latter of which extends longitudinally through the verte- 
bral canal — numerous nerves extend in every direction, from 
the thickness of the little finger to the finest gossamer-thread, 
giving life, sensation, and motion to every part of the body. 
The brain seems to be an apparatus in which the vital prin- 
ciple is generated, and the nerves are vital conductors. The 
nerves of the senses communicate between the mind and the 
external world through the medium of the brain. The spinal 
cord derives its function directly from the brain, and gives 
motion and sensation (by two sets of nerves) to the parts 
supplied. The heart and arteries pulsate by nervous power 
received from the brain, and are stimulated by the circulating 
blood. We move our bodies by nervous energy derived from 
the spinal cord and the brain. We see, hear, taste, feel, 
smell, eat, drink, digest, grow, and renew by nervous in- 
fluence that lias its origin in the brain. The mind resides 
in the brain; we cannot live, think, reason, judge, nor do 
anything vital and rational without the brain; it is the 
material organ of the mind, by which she communicates with 
the external world. 

To make the animal machine a Httle world, individualized 
and perfect, the external skin is so deftly wrought around it 
that it completely envelops and preserves the body, and defines 
the outward form to the observer’s eye and our own feeling. 

Tijie animal machine is seH-preserving and self-propagating, 
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•The blood circulating in the body deposits the nmterials it 
carries in its course in minute quantities wherever they are 
required, supplies the. bodily ■ waste, and repairs its injuries. 
All the parts of tlie body are supplied with blood. As we 
begin to grow old the organs that form the blood become 
enfeebled, tlieir products deteriorate in quantity and quality, 
and they are thus rendered unfit for animal nourishment. 
Hence the progress of decay as we advance in age. 

The vital origin of the living body is a germ-cell, little 
•more' perhaps than the of an inch. Out of this earliest 
atom .of ntalized matter the whole body is gradually up- 
built" and ' formed. When grown, wha.t does it show us ? 
Only a succinct and plain statement, such as may not exceed 
the comprehension of the least learned of readers, is all that 
can be attempted now. Subsequently the details shall be 
.consecutively "developed before the mind, and what is known 
of man as a. living machine, seen as it were in the transparency 
of scieiice, will be exhibited in the coarse of our future studies. 

The body may be superficially thus described: — There is, 
first, tlie head, consisting of the facial parts and the skull 
The skull, covered ultii fiesh and clothed with hair, rests on 
the top of the spinal column and encases the brain. Having 
an opening through the mouth, the throat, on passing down 
the neck, contains both the mndpipe and the gullet, wiiich 
enter into the great hollow of the chest in the rear of the 
breastbone. The windpipe terminates in the lung-tissues, into 
wiiich it leads the breath ; the other takes its way, near to 
the spine, through the partition-wall, called the diaphragm, 
between the chest and the abdomen to the stomach, of which 
it is the feeder. The stomach has attached to it the intestines, 
and has associated with it in the work of elaborating the food, 
the liver, the spleen, the pancreas, the kidneys, the bladder, 
&c., which fill up the lower cavity of the frame. From the 
gullet to the termination of the intestines may be called the 
alimentary canal. In the upper cavity, besides the lungs, 
there is the heart, with its great arterial tubes and its return 
supply of 'veins — the circulatory and nutritive apparatus. 
Fomiing the main-stay of this double-hollowed trunk is the 
spinal column, with its well-fitting series of jointed vertebrje 
extending do'wn the centre from the neck to the legs. To 
tl'se trun.k are fastened the arms on either side above, and the 
legs on each side below, enabling man to stand erect and to 
be industrious, wiiile they exalt the percipient brain and place 
in the most advantageous position all the special organs of 
sensation. Such is a rough outline-sketch of the general 
topography, if we may so call it, of the body of man. 

iJlot withstanding the perfection and beauty of this animal 
machine, there exists in its constitution the mysterious neces- 
sity for death. “No sooner has man breathed his last than 
tfiose mechanical agents, external and constitutional, which, 
when subservient to life, kept him from decomposing, now 
usurp tlie supremacy, and begin to decompose that fabric 
which formerly they not only had reared but likewise pre- 
served ; ammoniacal and inflammable gases evolve before the 
body be buried.” The body rapidly decomposes ; for no long 
time does it resist putrefaction. It soon gets reduced into its 
simple elements, and — so true is the oldest account we have of 
hun)an_ nature, “Dust thou art and unto dust shalt thou 
return”— it becomes in irregular succession part of other 
animals, minerals, water, earth, air, and plants. The same 
elements that compose our bodies may have already passed, 
and may yet pass, through every variety of combination in 
nature. 


PHYSIOLOGY.— CHAPTEE I 

a?HI3 STEXrCTUBE ANI> USES OE THE SKELETON. 

Dndee the vsomewhat fanciful title of “the house I live 
in ” it lias been found possible to suggest a very ingenious 
analogy to the mind, between the bnSd of a house and the 
architecture of the human body as the dwelling-place of 
mind. The idea of construction lends our thoughts some- 
thing familiar to take with us in our researches into the 
structure of the living body. We all know how houses are 
erected and adapted to their purpose, how sMy>s are built 
and fitted out fur differing uses, how machines are constructed 


and made available for various operations and ends. Man^s 
body is not only a tabernacle of clay, but a locomotive and a 
machine. It is a vital, moving, and industrial agent, and 
withal it is a growing or self-building' and seif-repairing 
creature. It is regarding the interior build of the body of 
man we are now about to treat. Man is a complex being ; 
he is a series of systems interwrought into unity. Each of 
these discharges its own specific set of functions, and yet all 
work together for the common good of each. The hones form 
the framework, i\\% joints provide for its movement, tlie ranscles 
perform its motions, and the nerves regulate action and 
supply intelligence. There is a digestive system for preparing 
aliment, an ahsorhent one for gathering out and collecting 
the aliment, and a circulatory one tor carrying the aliment 
wherever it is needed; and a defecating one for cleansing, 
purifying, and carrying off matter not required. We shall 
direct our attention first of all to the inner fra.mework of the 
house of life. 

The skeleton (from dried up, parched) is the 

osseous or bony framework or scaffolding which distin- 
guishes vertebrate from invertebrate animals. The term 
vertebrate indicates that the animals to which it is applied 
are provided with vertebrae, or spine bones. These are the 
primary or essential elements of the skeleton, to which aH 
the other parts are appended as offshoots. The skeleton is 
the organized bone-structure of an animal which requires for 
its healthy existence a duly protected vegetative life-system — 
that is, the hmmal (or blood-forming) organs and the vascular 
axis — and a carefully inclosed sensitive (cerebro-spina! or 
neural) system. It involves a dorsal column and its appen- 
dages, and is thus distinguished from a-skeletonic or inverte- 
brate animals. Hence the possession or non-possession of 
a skeleton determines whether an animal shall be classed 
among the vertebrates or the invertebrates. Every part of- 
the animal body is admirably adapted for the circumstances 
in which it is to pass its life, and the arGhety]:)a.] skeleton is 
wonderfully altered to suit the varied requirements of ter- 
restrial, aquatic, and flying animals. The skeleton is com- 
posed of a series of vertebra (segments of bone) arranged 
in a well-compacted contiguous row. To understand its 
necessity we must remember (1) that in vertebrate animals we 
have a sensitive and a nutritive system; and (2) that the 
important parts which form the seats and instruments oi 
sensation, and are the agents in digestion and circulation, 
require to be inclosed, protected, supported, and moved. 
We have therefore the nutrition-inclosing trunk and the 
nerve-inclosing brain and spinal chord, with the appendages 
of motion and support, the arms and legs. The trank re- 
quires, in man, to be columnar and erect, but it must not be 
iigid or immovable. It must combine the straightness of an 
upright rod that it may stand and support, and the mobility 
of a chain tlaat it may bend without breaking. From its 
ideal resemblance to a flexible thorn-stick it has been called 
the spine or spinal column. According to the special neces- 
sity of each animal the skeleton differs less or more from the 
archetypal or ideal skeleton. Man, as the highest form not 
only of mammal but of animal, accumulates in his osseous 
structure the largest number of divergencies from the ^simple 
type, and exhibits on the whole the greatest amount of 
complexity in skeietonic build. Yet there is in all vertebrate 
animals so great a general resemblance that, allowing for 
the various adaptations necessary to fit each creature for its 
own peculiar element and mode of life, the plan of the 
skeleton may be said practically to be the same. The one 
ideal pervades, and is perceptible through, each of the real 
forms in which vertebrate life is manifest. 

If we compare the skeleton of an eagle with that of an 
elephant, w^e see that although there is a similarity in each 
individual part, sufficiently obvious to be remarked and so far 
comprehended even by the most casual observer, yet the 
general characteristics are as widely different as is the mode 
, of life of one from that of the other. Again, it is very 
, interesting and instructive to take a single organ, as, for 
instance, the skeleton of the hand, or head, or back, and 
examine analogous parts in various animals, ■when we see 
I that, though all constructed on the same type, they are 
I modified to suit the habits of each individual If anyone 
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svill examine the backbone of a chicken, and compare it with 
that of a rabbit .or a hare, lie will see an admirable illustration 
of what is Iiere alluded to. The cliicken has two distinct 
parts of its skeleton, the neck and, the back.. In the neck 
the bones are as loose and as finely articulated as those of a 
serpent, to afford the free and extensive motion necessary to 
enable it to pick up the grams of corn from the ground, and' 
to arrange its .leathers at any part of its body. The back, 
on the contrary, is as stiff and unyielding as the shell of a 
tortoise, in order to afford a fi,xed point from which the 
muscles of the iving may act with sufficient power. If the 
neck were stiff^ the bird - would die from want of power to 
pick u,p, grain,' .If the back were flexible, each attempt 
to move the wing would twist the body in such a way that 
the animal would fail helpless to the ground. In the rabbit, 
however, the tiexibility begins with the head and extends all 
through the back, to enable the animal to make those free 
and rapid motions by which she eludes her pursuers. 

The human skeleton, with which we are here specially 
concerned, is shown in Plates I., La, II., ILa, wMch give, 
with a good deal of fulness, also the names of the different 
bones of which it is composed. It consists of (1) the head, 
(2) the trunk, and (3) the extremities. 1. No explanation 
is needed to define the limits of the head. It is the upper 
part of the body in man, all that portion which is placed 
above the first bone of the neck. 2. The trunk is com- 
po^^ed of the spine, the ribs, the breastbone, and the pelvis. 
It supports the head upon its upper end, and rests its lower 
end on the tops of the thigh-bones. The extremities are 
four — two sthpenor^ commonly allied in man the arms ; and 
two mferior^ commonly called the legs ; but, in strict anato- 
mical language, the word leg is applied to the part below the 
knee, the part above being always spoken of as the thigh; 
and only the part above the elbow is called the arm, the part 
below being the forearm. We shall now examine each of 
these parts in succession more minutely. 

The spine is the central column (see Plate III., fig. 1). It 
rests on the pehds and thigh-bones, and supports the chest, 
lie head, and the superior or upper extremities. It is about 
one-third of the length of the whole body. It consists of 
thirty-three pieces, or vertehroe, so named from the Latin 
word 'verier e, to turn, on account of their mobility. The 
largest is placed below, and they diminish gradually to near 
the top. Each vertebra is a bone irregular in its structure. 
It consists of a body md processes. Process, in anatomy, 
signifies a projection or prominence. The body of each 
vertebra is a short bone, spongy in texture, and very light. 
It is nearly semicircular, convex in front, and flat above and 

below, where it supports 
and rests upon its neigh- 
bours. In the accom- 
panying cut, and also in 
Plate III., figs. 2, 3, and 
4, a represents the body 
of the vertebra, with its 
upper flat surface turned 
toward the reader. Prom 
the back of the body the 
arch of the vertebra is 
seen to spring, inclosing 
a space which is occupied 
by the spinal marrow, h. 
A couple of articular processes, e e, are seen, which receive a 
corre.spondiiig pair from the vertebra above, and two, similar to 
tliese, ff are sent downward, to articulate with the one next 
below. Then, to serve as levers, for the purpose of bending and 
turning the spine, we irnve two transverse processes, c c, passing 
out on each side, and the spinous process, d, passing backward. 
These spinous processes form the cliain of projections felt 
under the skin, and give their name to the whole column. 
The three-and-thirty vertebrae are so joined together as to 
allow of a little motion, and but a little, at any one joint, in 
order that the spinal marrow which passes down through the 
canal formed by the apposition of the different rings may not 
be injured by too sudden a twist or jolt ; but tliat the curves 
which it is obliged to form, in the various motions of the 
body, may be very gradual The suri^ce of the spinal column 



which is presented to the front is smooth and rounded ; that 
presented to the back is rough and irregular,; and along the ' 
middle there spring from, it strong, sharp, pointed projections 
of bone, called' spinous processes, from which circumstance the ' 
entire columnar chain of the vertebrae receives its name—, 
the spine. 

Even when at rest the spine is not straight, but takes a 
series of curves, as shown in Plate III., fig. 1 b,_ First, it 
curves forward, where it rests on the pelvis, that it may not 
be exposed to too rough a shock, when we begin to move, after , 
being* in a state of rest. Secondly, it curves outward, in the 
region of the back, to increase the capacity of the chest, 
in which the heart and lungs are lodged. Thirdly, it curves 
forward again in the neck, to bring the weight of the head, 
which rests on it, over the point of support between the feet. 

Three regions are distinguished in the spine — ^first, the ■■ 
cervical (or that of the neck), consisting of seven vertebr^ 
(shown in fig. 2, Plate III.) ; second, the dorsal (or that of 
the back), consisting of twelve (shown in fig. 3) ; and 
third, the lumbar {oi tliat of the loins), consisting of five. 
They can be easily counted in Plate III, fig. 1. The verte- 
brse of the loins are the most movable; it is here that 
the turning and bending of the trunk chiefly takes place, 
and consequently it is in this region that injuries are most 
apt to occur. Those of the neck are also very movable, 
so that they may allow of the head being turned in every 
direction, principally, it would seem, to extend as much as 
possible the sphere of vision. 

To the twelve dorsal vertebrae the ribs are attached. There 
are twelve on each side. Taken together they form the chest. 
On this account, these vertebrae admit of but little motion on 
one another, because they, with the ribs and breastbone, are 
meant to work together, as constituting, in a great measure, 
a single organ. 

The ribs (see figs. 5 and 6, Plate III.) are long, curved, 
elastic arches of bone, convex externally and concave inter- 
nally. They get gradually longer from the fii’st to the 
seventh, and from that shorter again to the twelfth. The 
ten upper ribs are joined to the breast-bone in front by 
thin cartilages, an arrangement which gives elasticity to 
the walls of the chest. The seven Mgher ones are more 
distinctly connected with the breast-bone than the others, 
and are called true ribs. The other five are called false ribs, 
and the lowest two of them, not being attached m front, are 
called the floating ribs. The heads of the ribs behind are 
connected to the vertebrae by a kind of hinge joint (fig. 7), 
which allows each rib to move up and down in the action of 
breathing. Each rib passes from its attachment downward, 
outward, and forward ; so that when lifted up by the muscles 
of inspiration it at the same time is carried outward, .and so 
enlarges, in both directions, the capacity of the chest. The 
upper edge of each rib is thick and rounded, while the lower 
is marked with a deep groove, in which the intercostal nerve 
and vessels lie. The distances between the ribs are termed 
the intercostal spaces. 

The breast-hone {sternum), shown in tig. 8 in thi-ee positions, 
and in fig. 5 with ribs attached, is about 7 inches long, nearly 
2 broad above, and 1 below, and ends in a movable point formed 
of cartilage. It is smooth and convex in front, gives promi- 
nence to the fore-part of the chest, and projects conspicuously 
in some individuals, who are thence called ^‘pigeon-breasted.” 
The cartilages of the ribs are inserted into its edges (as seen 
in fig. 9). It has a hollow in its upper part to make room 
for the windpipe to pass down behind it, and the two collar- 
bones are attached to its two upper corners, (See w, Plate 

I.A.) 

The chest or thorax is the upper cavity of the trunk, that 
in which the heart and lungs are packed. It is inclosed by 
(1) the thoracic portion of the spinal column, extending along 
twelve of the dorsal vertebras ; (2) twelve ribs on each side, 
fastened to these ; (3) the sternum, wMch occupies the front; 
and (4) the diaphragm, a thick muscle which separates the 
thoracic from the abdominal cavity. It is, when viewed as a 
whole, conical — ^the apex of the cone being above, and the 
base below. The aperture above is small. It measures about 
4 inches across, and 2 from front to back, in this space* 
allowing the windpipe and gullet, and the great veins of the 
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arms and head, to pass down, and their arteries to pass up. 
The inferior opening of the chest is large, and is bounded by 
a, muscle named the diaphragm { 2 ^ Greek word, which literally 
means the partition), because it separates the belly from the 
chest, forming a roof for the one and a floor for the other. ■ 
The chest is considerably deeper behind than in front, and 
the edges, of .the cartilages of the ribs can be felt, and, in a 
thin person, seen passing upward from the flanks, and meet- 
ing, at an angle with the breastbone, leaving a hollow between 
them, wMcli is known' as the pit of the stomach.” 

The pelvis (see figs. 10, II, and 12, Plate III.) is so named 
because it is 'somewliat like a basin, only that it has a wide 
aperture, in the bottom, through which' the canals from the 
bowels, the bladder, &c., make their exit. It consists of 
three distinct parts, the two hip or haunch -bones and the 
rump-bone. The last part is a curved wedge called the 
os sacrum (shown in fig. 13), but which sometimes receives 
the name of the false vertehrm — for in the young subject it 
consists of five pieces, which are real vertebrae, but in the 
adult these are firmly united into one, convex behind and 
concave in front. It is of a triangular form, having the base 
above and the point below. It has a large articular surface, c, 
m each side, for union with the pelvis, and the spinous pro- 
cesses of its originally separate bones are shown at d d. The 
articulations with the last vertebra of the loins are at g e, 
and that with the four bones of the os coccyx, at/. The spinal 
canal continues between the body and tiie spinous processes, 
but is more or less open, like a narrow gutter. 

The tail in man does not, as in many animals, project 
from the body, but it exists in four small bones which in the 
adult grow together, showing their former separation by 
slight markings (see fig. 14). This bone has no canal for 
the spinal cord. The upper piece, a h, lias a pair of small 
processes which connect its hind part more firmly to the 
os sacrum, b\it iieit,lier of the other pieces, d « /, has any 
process. The portions of the pelvis which form its sides are 
of a very irregular shape. They make an irregular bony ring 
attached at the back to the os sacrum, carry the lower limbs, 
and protect some of the most important organs of the body, 
which lie withi!i it. The upper part of the bone is fan- 
sha»'>ed, and forms the hip ; it is the point of attachment of 
the great muscles, preserving the vertical position of the trunk 
on the thigh-bones, and contains the socket, r(fig. 11), of the 
hip-joint. It has four little jutting processes, ah cd, and Its 
■ upper margin, e, is called its crest. The outer surface, f is 
called its back, and the innei, g, its belly— the latter being 
bounded by the ilio-pectinial Ene, 4. This is the ilium or 
hip-bone, and is one of three pieces of which the pelvic bone 
is composed in infancy, though in the adult it is one soEd 
mass. Following the hip-bone is the pubis or haunch-bone, 
which assists in forming the socket, and thence proceeds 
by i and I to its junction with its fellow of the other side in 
the symphysis pubis, h, which completes the girdle. The 
ischium, or slmre-bone, is the third portion of the pelvis, 
and carries the tuberosity, m, on which the body rests in the 
sitting posture. It completes the socket r, and has a spinous 
process, dividing its outHne into two notches— the greater 
(/G and lesser ( 0 ) ischiatic curves. 

The pelvis gives a somewliat cyEudrical cavity, the broad 
spread-out upper part of it, of a somewhat heart-shaped 
figure, being called the false basin; the true basin, h, is 
below the brim, and is circular in the male and oval in the 
female. The front and sides of the true basin are formed 
by the pelvic bones, the back by the os sacrum and the 
os coccyx. It is evident, therefore, that it is not a complete 
bony ring, Eke the false basin, but is made of three bony 
angles depending about an inch from the brim of the pelvis, 
ending in the tail-bone and the tuberosities (m) of the 
ischiatic bone. 

The head Is placed upon the atlas, the first cervical 
bone at the end of the spinal column. The atlas inter- 
links with the axis (fig. 2, Plate III.), the second cervical 
bone, in order that the brain may be connected with the 
spinal cord. It occupies this position that the eyes and 
ears which are set in it may enjoy the widest possible range 
of sensation. It consists of two parts, the cranium and 
the face; the former contains the brain, the latter the 
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organs' of sight, smell, and taste. . The cranium iS' very nearly 
of the shape of an egg, the larger end being backward and 
the smaller one forward, presenting thus the characters and 
liaving the strength of a double dome. The' upper dome is, 
however, stronger than the lower one ; and hence we find 
that when a man' fails from a height on Ms head, the fracture 
is most frequently not at the part struck, but at the base. 
The face cannot be compared to any known regular figure ; it 
is hollowed into several cavities, one large one for the mouth, 
another of considerable size for the nose, and two smaller 
pyramidal ones for the eyes, called the orbits. The number 
of bones in the head, exclusive of the teeth, is twenty-two. 



Profile View of tlhe Human Skull, 

F, Frontal bone; o, occipital bone; J, upper jaw-bone; l, lacbryma'S 
bone; p, parietal bone; s, spbenoid bone; u, j, lower jaw-bone; e, opening 
into ear; t, temporal bone; c, cheek-bone; sr. nasal bone. 

The cranium or brain-case is composed of eight bones, 
wMch are mostly of a flattened form, convex externaEy and 
concave internally. The frontal "homi forms the forehead, 
and the roofs of the orbits or eye-sockets ; the occipital bone 
forms the back and under part of the head. The large hole 
through which the spinal cord passes down from the brain is 
in this bone. The two parietal or waH-like bones meet in 
the middle and form the upper and side parts of the head. 
In the centre of each of these bones there is a protuberance 
giring the greatest breadth to the head. This line of greatest 
width is generally rather further hack than the middle of the 
head. The temporal bones are named from the Latin word 
tempus, signifying time, because on the hair covering them 
the traces of time are first manifested. They are placed one 
on each side, occupying the inferior lateral parts of the 
cranium, and extending into its base. In each is seen the 
funnel-shaped opening wMch admits the waves of the air to 
the drum of the ear, called the external auditory canal, to the 
edge of wMch the external ear is appended. The hard part 
of each, extending into the base of the cranium, contains the 
essential part of the organ of hearing. The two remaining 
bones are placed at the base of the cranium, and belong 
equally to it and to the face. The delicate and complex 
ethmoid or sieve-like bone is so named on account of its 
upper plate being perforated with forty or fifty holes, through 
which the twigs of the olfactory nerves pass into the nose. A 
small part of it forms a portion of the inner boundary of the 
orbit, but this cannot be seen in the engraving. The sphenoid 
or wedge-like bone is so named not from any similarity to a 
wedge in shape, but from its being wedged in among so many 
other bones ; for it is united to the other seven bones of the 
cranium, and to five of the face, aH of which it in a great 
measure serves to bind together. It is to be noted tliat the 
tympanic ossicles (or bones of the ear), the teeth, and the ossa 
triquetra (three-cornered) or Wormian bones are not included 
in the foregoing enumeration. 

In an adult man on each side of each jaw there are two 
incisor, one canine, two premolar or bicuspid, and three molar 
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teeth, wMcIi 'may be represented readily iii' the Mowing- 

■dental formula ;"~ 

I 1 Premola7'S2^2 ' S — 3 

- ^ Bicuspids, 

■ The eramiiiB is constructed in sncli a way as 'give the 
utiBost possible protection to its important contents— the 
brain. Bv its rounded dome-like shape not only is its strength 
increased," but blows tend to glide off it without doing material 
damage. ’ The curved lines of its different sections, and the 
mutually fitting indentations by -which these parts are dove-, 
tailed, together tend to- the same -end. Each one helps to 
stieiigthen and buttress the other. It is on this account that 
concussion of the brain so seldom proves fatal unless accom- 
panied also by iractiire of the skull,. 

The vault of the cranhun is smooth and regular where it 
"foniis a protective roof -for the brain. The floor of it is 
divided into deep hollows, for containing the different lobes 
of the brain. Numerous holes exist in the base of the 
cranium, for the entrance of the nourisMng arteries of 
the brain,' for the- exit of its veins, and for the passage 
of the numerous nerves which connect it with the organs 
of the senses and with the other parts of the body 

The face consists of fourteen bones, six in pairs and two 
single ones. The two upper mciMllary ox jaio-hones forru the 
principal part of the face. They meet in the middle, form the 
arch ill wliicli the upper row of teeth are set, and extend 
backward, making the principal part of the roof of the mouth, 
A process runs up from each, separating the cavity of the 
nose from tliat of the orbit. In order tliat the face may 
be lighter, the body of the upper jaw-bone is not solid, 
but hollow. The cavity communicates with the nose. The 
roof of the mouth is completed by the palate-hones. 
The firm part of the nose, from its roof to its bridge, is 
formed of two small pieces, meeting in the middle, called the 
%mal hones. These are liable to be broken or knocked in 
by a blow, an injury which occasions great disfigurement. 
The opening of the nose in front is seen in the skull to be of 
an oval figure, bounded by the two nasal and the two upper 
jaw-bones. Planking the lower and outer parts of the orbits 
or eye-holes are the two malar or cheek-hones, making the pro- 
minences on the sides of the face. At the inner sides of the 
orbits are two little bones of the size and siiape of the finger 
nail, ciiOed the lachrymal hones, because they form the chief 
part of the canals through which the tears find their way into 
the nose. .Forming the partition of the nose is a bone resem- 
bling a ploughsliare in shape, whence its Latin name vomer; 
and within, on each side, are the two inferior turbinated bones 
for extending the oKactory surface. Finally, the inferior 
maxillary or lower .jaw-hone is a single dental arch equalling 
in size that formed by the upper jaw-bones, and containing 
as many teeth. The forepart of this bone is the chin, ex- 
tending back from which, and gradually separating from each 
other, are its sides, which terminate at the angles, and from 
the angles the branches rise nearly peiq)endicuiariy upward, 
to be attached by movable joints to the sockets prepared for 
them in the two temporal bones. The hinder of the two 
protuberances on the upper side of the back of the under jaw, 
by which that jaw is articulated into the glenoid cavity of the 
temporal bone, are called condyles or condyloid processes. 
Condyle (Gr. hondylos, a knuckle) is the name usually given 
to any rounded protuberance or raised lump at the end of a 
bone. 

Though composed of so many pieces the whole head moves 
as one mass on the axis or the second vertebra. The only 
motion that takes place between its parts is the opening and 
closing of the mouth. This is done by the lower jaw topping 
and being again lifted, wMle the upper jaw remains unmoved. 

The orUu are two cavities placed in the face for contain- 
ing the eyes. Each orbit is of a conical figure, the apex being 
behind, where the optic nerve enters it, and the base being 
In front. It is much larger timn is necessary for the size 
of tlie eye alone — tins delicate organ being cushioned on a 
quantity of soft fat, in order that it may move with the 
greatest ease in every direction. The inner wa^lls of the 
orbits are parallel, while their outer walls diverge widely from 


one another, „ to ,give the eyes the advantage of as .wide a rangsv' 
of vision as possible. 

■ In all vertebrate animals , the limbs ■■ are ' formed ' on a 
similar type or plan, modified of course to suit each special 
creature. The upper and lower 'extre'iiiities have a strong 
general resemblance to each other. The' slioulder may be- 
said to correspond to the pelvis, the arm to the thigh,- the 
forearm to the leg, and' the hand to the foot'; but the 
differences between them are also very striking. , The. lower 
limbs are formed for ^ progression, and . for supporting the 
weight of the rest of the, body ; :the upper for -pre.!ieiisioi:i----- 
and they are much less strong, but much iiiO're movable. 
The shoulder is not fixed immovably to the tmnk— the 
shoulder-blade glides on the ' back of the ribs, and is joined 
firmly to the outer end of the collar-bone ; and the inner 
end. of this is connected to a socket on- the upper corner of 
the breast-bone. This permits great freedom of liiotioii, and 
forms a -centre round wliich the shoulder plays, .so^ as to be 
raised or depressed, or carried forward or backward. 

The clavicle (Lat. clavicula, a small key) or collar-bone' ' 
(fig. 4, Plate IV.) is slender, curved like a long italic -/i . 
and as all shocks produced by falls on any part of the- 
upper extremity are transmitted through it, it. is one of 
the bones most frequently broken. At <3! Is the 'flattened 
surface by which it articulates with the breast-bone, and 
at e a small surface, also fiat, for the articulation with' 
the shoulder-blade. The scapula or shotdder-blade (shown 
in three positions — figs. I, 2, 3, Plate IV.) is triangular, 
with one angle directed downward, one upward, and one 
outward, and it covers the ribs from the second to ' the - ■ 
seventh. It is not, however, attached to the ribs, but is 
separated from them by a cushion of muscle upon ivMch it 
glides. Its outer surface, k, is convex, and its inner, y, concave 
and smooth ; it extends along the first seven ribs, so as to 
form a protection to the posterior parts of the inciosiire of the 
chest. By the acromion arch (Gr. akros amos, the top of the 
shoulder), h, which overhangs the shoulder-joint, it gives its 
natural roundness to the shoulders; and by a singularly 
curved projection, called, from its likeness to the back of 
a raven (Gr. kOrax), the coracoid process,/, it provides points 
of attacliment for many useful muscles. At its external 
angle there is a shallow glenoid cavity, d, or receiving socket 
for the arm bone, so shallow that this bone is not laid into 
but merely against it — an arrangement which explains the 
frequency of dislocations of the shoulder-joint (fig. 8, Plate IV.) 
The line h a ci^ called the base, and lies parallel to the spine. 
The upper edge is nearly vertical, and the edge d c diagonal 
The humerus (fig. 7) or bone of the upper arm is single,, 
attached above to the shoulder-blade, and below to the bones 
of the forearm. It has a large round head, which is united 
by a ball-and-socket joint with the shoulder (see fig. 8), capable 
of very free motion in every direction ; and by a hinge-joint 
with the forearm (fig. 9), capable only of flexion and exten- 
sion. It has two projections, externally and internally, just 
above the elbow, which give the breadth to this part of the 
limb, and to which the muscles of the forearm, are attached. 
The bones of the forearm are two, the radius and the ulna, 
the former being on the outer or thumb-side and the latter on 
the inner. The ulna (fig. 6) is connected chiefly with the elbow- 
joint, and the radius (fig. 5) chiefly with the wrist ; so tlrat 
when a fall is received on the hand the force is transmitted 
through the radius much more than through the ulna, and 
hence the radius is more frequently broken than any 
other bone in the body. The ulna is articulated to the arm- 
bone, and moves on it in flexion and extension ; it can be bent 
up very close to it, and may even be extended very nearly 
into a straight line with it. It is irregularly triangular in 
section with a cavity called the sigmoid at top, a, which fits 
and turns on the pulley-like head of the humerus (fig. 7), and 
is protected by the olecranon, h, or point of the elbow. The 
radius is very slightly connected with the arm-bone, and 
has a round head received into a cavity, e, in the outside 
of the ulna, while at its lower end it has a cavity, d, in its. 
inner side, which rolls round the small lower end of the ulna 
at g. The effect of this arrangement is, that the ulna has 
always the same face directed forward, while the radius can 
roll round the ulna, so that its edge, or even its back, can be 
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Slimed forward, carrying the hand along with it. This 
motion is commonly said to take place in the wrist, but in 
reality the wrist has nothing to do with it. It is called 
pronation and supination; the hand is said to be prone 
when its back, and supine when its palm, is turned upward 
or forward. It is in this motion tliat the greatest difierence 
is observable between the forearm and the leg; had any 
such motion been permitted in the leg it would have pro- 
duced instability. These two bones are connected in their 
whole length by a strong membrane, which, while it does not 
interfere with the roiling motion, affords points of origin to 
muscles. The circular coronary ligament, e (fig. 10), forms a 
collar round the neck of the radius close to the elbow, confin- 
ing it to the cavity of the ulna, and therefore compelling it to 
move like a pivot in a socket, while the base of the radius is 
free to travel round its curved articulation, g, on the ulna, in 
a semicircle. The two extremities of the ulna, both upper 
and lower, are readily felt in the Uving limb, and afford a very 
ready standard of measurement from the elbow to the finger 
points, called the cubit, from the old Latin name of the 
bone, cubitus. 

The hand consists of twenty-seven bones, and is divided 
Into three parts, which are analogous to those of the foot. 
The solid part entering into the wrist-joint is properly called 
the carpus^ or wrist, corresponding to the tarsus in the foot, 
but for obvious reasons greatly smaller, both in itself and in 
relation to the rest of the hand. Five long bones come 
next, making the palm or metacarpus, and fourteen very 
movable pieces superadded complete the fingers and thumb. 
Fig. 11, Plate IV., shows a detached metacarpal bone in two 
positions, front and back, fig. 12 the three bones of one of 
the fingers in similar positions, and fig. 13 those of the thumb. 
The letters on each bone indicate the mode in which they are 
joined to form the hand. In its construction the whole hand 
difiers from the foot, on account of its being intended, not 
for support, but to catch with, and all its parts are adapted 
to this end. Eight small bones 
are pretty firmly united to form 
the wrist (showm in fig. 14, 
Plate IV., in which a is the 
scaphoid, h the semi-limar, c 
the cuneiform, d the pisiform, e 
the trapezium, / the trapezoid, 
g the great, and h the unciform 
hone), presenting a ball superi- 
orly {i.e. towards the top part) 
to enter the cavity in the lower 
end of the radius, fitted inferiorly 
{i.e. towards the lower part) to 
support the bones of the palm, 
arched behind to give it strength, 
and concave in front to permit 
the bloodvessels, veins, and 
sinews to run to the fingers, 
without being subjected to un- 
due pressure. In the palm we 
see the principal difierence be- 
tween the hand and the foot. 
In the latter all the bones of 
the instep lie in one direction, 
immovable, and serving only to 
rest on. In the former, four of 
the bones of the palm are placed 
side by side, to form the hollow of the hand, and to support 
the fingers ; while another, supporting the thumb, is very 
movable, being capable of being brought opposite the others, 
so as to grasp firmly vnything between it and them. The 
pieces of the fingers are considerably larger than those of 
the toes, and much more movable, hut are formed on a 
similar model. The fingers have each three pieces, the thumb 
only two. The last piece of each is expanded at the end, to 
support the nail on its back, and on its front the delicate 
pulp where the nerves ramify, and in which the nicest sense 
of touch resides. 

The lower extremities consist each of thirty bones. The 
thigh contains a single bone, the femux, the largest in the 
whole body (shown from both sides at a and h, fig. 15, 
von. -I. 



Front View of Left Hand. 

c, The eight bones of the car- 
pus; m, the five hones of the 
metacarpus ; /, the fourteen pieces 
of the fingers and thumb. 


Plate IV.) It has a long shaft, from which a neck, e, goes off 
at an obtuse angle, surmounted by a smooth globular head, /, 
covered with cartilage, which is received into the cuplike socket 
of the acetabulum of the pelvis. Where the neck of the bone 
joins the shaft there are two prominences, c and which serve 
as levers for the attachment of strong muscles. The lower 
ends of the thigh-bones, g, are large, and rest on the heads 
of the shin-bones. Their lower ends are much nearer one 
another than their upper ends, thus bringing the points of 
support underneath the weight of the body. The bones of 
the leg are two, and are shown in two positions in fig. 16. 
The shin-bone (tibia), g h, is the inner and the larger, placed 
perpendicularly under the body ; it has a broad end above 
to articulate with the thigh-bone, and a smaller one below 
to unite with the foot in the ankle-joint. One of its ridges, 
known as the shin, is felt under the skin the whole way 
down. The outer slender bone, called the Jihula, a, 5, passes 
from the upper end of the shin-bone to the lower ; it is con- 
nected with the ankle-joint, but forms no part of the knee- 
joint ; it has no connection with the thigh-bone, and therefore 
supports no part of the weight of the body. It serves to 
increase the breadth of the leg, without adding much to the 
weight, and is connected in its whole length to the shin-bone 
by a strong membrane, or interosseous ligament, which serves 
to give attachment to muscles as well as if it had been bone, 
with the advantage of being much lighter. The lower ends 
of these two bones make the projections which are called the 
inner and outer ankles. 

Intermediate to the thigh and leg is the sesamoid hone (Gr. 
sesame, a bean-Hke grain), called fho patella patella, a flat 

saucer-like dish) or knee-pan (also shown in fig. 16) — a bone 
which has no correspondent one at the elbow in the upper 
extremity. It glides on the smooth anterior part of the thigh- 
bone, is attached to the shin-bone by a strong ligament, and 
has the powerful extensor muscles of the leg inserted into it. 
It increases the power of these muscles, by throwing their 
attachment forward, and therefore further from the centre of 
motion of the leg, thus conferring on them the advantage of 
an increased lever power. 

The foot consists of twenty-six bones (figs. 17, 18, and 
19, Plate IV.) Seven of these form the tarsus (Q-r. iarsos, 
any broad, flat, interwoven, wickerwork-like surface), or solid 
part of the foot, to which no English word corresponds. 
Five compose the instep, or metatarsus, and the remaining 
fourteen are the joints of the toes. The uppermost of the 
bones of the tarsus — called from its likeness to Roman dice 
the astragalus (a, figs. 17 and 18)— is shaped above like a 
pulley, and is received between the projections of the two 
bones of the leg forming the two anldes, so that by its motion 
the foot is bent up at right angles to the leg, or pointed with the 
toes downward. The os calcis or heel-bone (fe) projects nearly 
an inch and a half backward, giving a strong lever for the 
insertion of the powerful muscles which form the calf of the 
leg. The next bone— the scaphoid (<?) — is in front of the 
piflley-like bone, and in some persons is very movable, ad- 
mitting of much lateral motion across the middle of the foot. 
Three cuneiform (d, €,f) and one cuboid bone (g), in front 
of these, complete the tarsus, and support the instep. The 
five bones of the metatarsus (h A) are each about inches 
long ; they are attached posteriorly to the solid part of the 
foot, and anteriorly they support the toes. Their front ends 
rest upon the ground in standing, so that the foot presents 
an arch — the end of the heel-bone behind, and the ends of 
the metatarsal bones in front, being the abutments, while the 
pulley-like bone is the keystone on which the weight of the bodj 
rests. This arch is not, however, firm or rigid, but yields a 
little when leant on ; and to prevent its yielding too much, is 
strengthened below with strong plantar ligaments, passing like 
a bow-string from behind forward. The degree of hollowness 
is very dissimilar in different persons. Those in whom the 
arch of the foot is most developed make the best and most 
activepedestrians. The foot is likewise arched from side to side ; 
and in the hollow thus gained, the blood-vessels, nerves, and 
tendons, going to the toes, lie safe from injury by pressure- 
The metatarsal bone of the great toe is much stronger than 
that of any of the others. To this toe there are only two 
movable pieces, much larger than the joints of the other two 
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Each of, the smallei toes has threepieces(M')simiIar to the joints 
of the fingers, but much smaller, as they are not intended for 
grasping. The last piece is enlarged towards its point, for 
supporting the nail on its upper, and the pulpy extremity of 
the toe on its lower surface. 

Let: us . endeavour now to group before our mind’s eye, in 
some intelligible form, the disposition and arrangement of 
that bony structure which we have been studying, as a con- 
cise ideal of the general build of the skeleton of the human _ 
body. , See and refer to Plate La. 

, Upper Extremities. Central Tnin^. Lower Extremities. 
Abm (30 bones). L Head (22 bones). LEG(30bones> | 

1. Humems— ■!. 1, Craniam, consist- 1. Femnr — 1. 

2. Forearm. ' ing of— 2, Leg — -3. 

Eadins & ulna— 2. a Frontal— 1. Tibia and Fibula i 

3. Hand. 5 Temporal— 2. (with Patella). 

(1) 1st Carpal row. c Occipital — 1. 3. Foot 

a Scaphoid. d Parietal— 2. (1) 1st Tarsal row. 

B Semi-lnnar. & Sphenoid— 1. a Scaphoid. 

C Cnneiform. ^Ethmoid — 1. B Astragalns, 

d Pisiform— 4. 2, Face (14 bones). c Os calcis— 3. 

(2) 2nd Carpal row. a Nasal— 2. (2) 2nd Tarsal row. 

a Trapezium. 6 Up. maxillary— 2. a; 1st Cuneiform. 

B Trapezoid. o Malar— 2. B 2nd Cuneiform, 

c Os magnum. ef Lachrymal— 2. c 3rd Cuneiform. 

dbUncifonn — 4. e Vomer — 1. c? Cuboid — 4. 

(8) Metacarpal row— b /Lower maxillary (8) Metacarpal row— 5 
(one articulating to —1. (one articulating to l 

each finger). Palatal — 2. each toe). 

(4) 1st Phalangeal k Inferior Turbin- (4) ist Phalangeal 

row— 5. ated— 2. row — b. 

(5) 2nd Phfilangeal IL Trunk. (b) 2nd Phalangeal 

row — 5. 1. Scapula — 2. row — 5. 

<8) 3rd Phalangeal 2. Clavicles— 2. (6) 3rd Phalangeal 

row— 4. 3. Sternum — 1. row — 4. | 

4. Ribs — 24. i 

5. Vertebr®. 

a. Cervical — 7. 

B Dorsal — 12. 

0 Lumbar— 5. 

Pelvis. 

(1) Ilium. 

(2) Ischium. 

(3) Pubis. 

<1 SaciTim — (5.) 
e Coccyx — 4. 


BOOK-KEEPma.— CHAPTER I 

OOMMEBOE — BOOK- KEEPING BESOBIBED AND DEFINE!). 

CoMsiEBCE has, in almost all lands, necessarily formed one 
of the chief practical interests of the human race. Through 
-a long course of ages men Iiave been engaged in bartering 
and exchanging, buying and selling, holding markets, and 
seeking the profits and advantages of mercliandise. The 
interchange of the products and commodities of one place, 
country, or person for those of another constitutes com- 
merce, which Dryden describes as the art of life — 

“ By which remotest re^ons are allied 
Which makes one city of the universe, 

Where some may gain and all may be supplied.” 

Trade causes a continual shifting of articles from one to 
another, and carries on in the world the work of distribution. 
In the olden time the people of Phoenicia went out from 
their narrow and mountainous country, carrying forth the 
pr<^ucts of their land, and bringing ba^ tie ores and wares 
wMch other nations had. They contributed in their course 
to spread among the nations the use of weights and measures, 
the arts of writing and arithmetic. In a wonderful vision by 
Bxekiel (xxviL) we get a striking glimpse of the extent of 
the commercial dealings of Tyre; its trade, its wares, its 
teories, and its fairs. Landward and seaward they were 
Ihie pioneers of commerdal enterprise, and tlieii territory 
was the emporium of the world. Greece, in the heroic ages, 
was careless of trade ; but ultimately it learned to import 
and mpoT% and to find wealth in commm-ce. Plato speaks 
of iiibetal huckstering as a crying scandal in his day. The 
for the i^, part, in tl^ han^ ^ 


foreigners, freedmen, and slaves; although towards the clos© 
of the Eepubiic joint-stock companies of wealthy men en- 
gaged ' in banking, farming the revenues, and commercial 
enterprises. But they were not normally a trading race. 
Trade, as an exchange of commodities, must always have 
remained barter had not a standard of value been settled 
upon, and so furnished a means of determining, in some 
measure a market-value of goods. When money was em- 
ployed as the common measure of exchanges, commerce as a 
business became possible, and some system of recording tlie 
results of trade became indispensable. Every seller of goods 
is in reality a buyer of money, and every purchaser of 
goods is a seller of money. Money is a representative 
of the exchange value of wares, and calculation in money 
made book-keeping a possibility. 

In every department of human activity practice precedes 
science. Hence for a lengthy period men doubtlessly made 
numerous efforts to discover a useful practical form of keeping 
accounts of their property, with details of the changes made 
in it by consumpt and trade, and so making some fairly 
accurate estimate of its actual worth or relative value at 
stated periods. Passages from several of the classics have 
been quoted to prove that the ancients possessed a practical 
knowledge of book-keeping; but we have no specimens of 
their form of arranging their records of commercial transac- 
tions, and of deducing thence a knowledge of their profits or 
losses. It is probable tliat the introduction of the Arabian 
numerals, and the consequent simplicity and facility of 
stating and working sums in arithmetic, aided considerably 
in enabling merchants to arrange such calculations as ex- 
hibited the precise condition of their business. In point of 
fact, however, we are utterly unacquainted with the name 
and age of the ingenious contriver of the system of accounts 
which enables the man of business (1) to state with clearness 
every fact which concerns the increase, diminution, or ex- 
I change of the constituent ^portions of his estate, and (2) to 
! ascertain with certainty and al once the precise result of all 
I the operations which have takefc place on or with his stock, 
I as merchandise, at any time he may wish to do so. It would 
I be difficult to overrate the value of this scientific yet practical 
I art, and it is matter of surprise that any man engaged in 
I business — in which the utmost accuracy of accounts is essen- 
tial — should disregard the study or neglect the use of it. 

It was in the commercial communities of the seaboard of 
the Mediterranean that book-keeping took its rise. Genoa, 
Pisa, and Venice contend for the honour. The fifteenth 
century seems to be the most nearly ascertained date of its 
general introduction. The first known systematic traatise 
on book-keeping was published in the Italian language in 
1494. Its author was a mathematician and a monk named 
Lucas di Burgo. In Italy, Prance, England, Germany, 
Holland, and America a great variety of treatises on tins 
subject have since been produced. 

The principles of book-keeping have now been reduced to 
I scientific certainties ; the methods of recording and working 
' out the results of all busines^bginsactions are simple, well- 
tested, and efficient ; and the dSmsion of labour and of re- 
sponsibility are capable of being sq^toroughly and carefully 
arranged that every case can be ra^n^tely investigated, 
traced, and tested. It is a scientific artTfetCbcded on defined 
principles, accepted by the reason, and readily acted upon by 
those who have studied the elements ; while at the same time 
it is possible so to divide the several matters of business detail 
that many people may be intrusted with the registration of 
transactions wno yet need never know the various processes 
through which the entries pass, in the accountant proper’s 
hand, in their passage towards the final balance-sheet, which 
shows the state of business. 

It is reasonable to conclude that in a commerce country 
like ours, where so much depends on the accuracy of many 
complicated calculations, and on the carefulness with which 
every detail entering into business is conduct the art of 
book-keeping is a most important one. We may readily be- 
lieve, too, that when so many have been engaged in conning 
Over the principles and testing the practices which prevail in 
the counting-house, the excellence and exactness attained 
: ipost be v^y considerable, and the elabomtiion wMch results 
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IB simpHcity miist be very complete. Many large and erudite 
philosophical works have been written, and many different 
suggestive systems liave been devised and employed, to teach 
how to keep, arrange, and balance mercantile accounts. 
These are all more or less abstruse, because they have been 
for the most part planned on the principle of carrying the 
transactions through ail the possible forms of entry and 
transfer, and so have complicated in teaching what ought to 
have been seen to be quite simple in use. Most of the 
treatises on this subject have been too formal (though they 
could not be too precise), and the appearance of pedantry in 
many of them has helped to make them seem too exacting. 
Business is so various that no possible set of books” can be 
made to exemplify all the processes and checks which are 
requisite in the different branches of commercial enter- 
prise; and the introduction of many forms, which are unneces- 
iSary in the ordinary run of counting-house experiences and 
the pmctice of individual firms, has had the effect of making 
“ Systems of Book-keeping” rather contemned than studied. 
It is well known that there is no formal, “cut and dry” set 
of exemplary books which will enable a lad to leave school 
and pass into the counting-house immediately au fait at 
keeping the business books of an office. Special difierences 
exist in all businesses, and these require adaptive training. 
But a fair acquaintance with the principles and familiarity 
with the practices of book-keeping as taught on a good 
system have real advantages, which are not to be despised. 
The examples wrought by a boy while engaged in the study 
of arithmetic may be very different from the sums which wifi 
demand Ms attention when he quits the class and begins his 
business life; but his perception of the principles and Ms 
dexterity in the operations of arithmetic stand Mm in good 
stead at the desk or the counter. The same ought to be the 
case with a fairly arranged and intelligibly explained system 
of commercial book-keeping. The principles should hold true 
all through, and the practice obtained ought to be worth for 
so much — even though not immediately, in the very selfsame 
form, adapted to use in the special business in which he is 
employed. The system, if scientific, should be trustworthy, 
and the forms, if rightly taught and understood, ought at 
least to be easily adaptable to the methods required and in 
use. If not quite similar they will be pretty analogous. With 
less outward regard to system, perhaps a method might be 
arranged wMch would be more truly systematic, if system is 
the exposition of a doctrine in such a way as to make it at 
once scientific and serviceable. 

It is easy to advocate, as a scientific basis for book-keeping, 
the adoption of a certain number of the axioms of geometry, 
or of the principles on which algebraic equations depend. 
That things which are equal to the same thing are equal to 
one another, that the whole is greater than its part, and that 
the sum of all the parts is equal to the whole, are quite in- 
dubitably true ; but it is not necessary to assume, as has 
indeed been done, that the principles of book-keeping have 
been deduced from these recondite statements. Book-keeping 
is the result of actual experience, has its origin in the neces- 
sities of traders, and is less scholastic in its form than that 
idea implies. Its real basis is common sense, and the best 
means of learning it is practice. But for all that, any person 
interested will find that, when he has made himself thoroughly 
conversant with its principles and their applications to com- 
mercial requirements, he will have learned sometMng having 
a distinct practical utility, and have acquired knowledge 
wMch win enable him to do Ms duty better not only in mer- 
cantile but in common life. 

Book-keeping is the art of registering mercantile transac- 
tions in such a way as to secure that they are (1) correctly 
stated ; (2) able to be easily referred to ; (3) so arranged as 
to be accurately and distinctly understood ; and (4) ready, at 
any desired time, to be exactly balanced. It presents the 
Mstory of a merchant’s business transactions in such a me- 
thodical form of record as to show at any time the precise 
state of Ms affairs. However the details of book-keeping 
may differ according to the extent and nature of the com- 
mercial transactions to be recorded, the books in which the 
register of them is made require to be kept neatly as regards 
oenmansMp, ruling, &c.. accurately In statement and form. 


per^icuously in plan and expression, and safe from damage, 
loss, or alteration. The books employed are usually prepared 
ruled, and made up to suit different classes of traders anc 
kinds of businesses. In the writing out of them there should 
be no erasures or blots, and no leaves should ever be missing 
from any one of them. They are usually placed in the charge 
of skilled clerks, and it is customary to put them in a fire- 
proof safe or otherwise when not in use at the desk. Com- 
mercial books are regarded as of a very important cliaracter. 
They are the record of the trader’s transactions, and ought 
to be kept with such care as to enable him periodically to 
satisfy hunself, or (if need be) Ms creditors, of the state of 
Ms affairs. They contain the record of other people’s tran- 
sactions with Mm, and for their sakes too it is essential that 
the entries be correct, the posting exact, and the particuiar!- 
trustworthy. For these reasons ah intricate and over-elaborate 
methods should be avoided, and simple, easily-understood, 
and self-checking forms ought if possible to be used. That 
system of book-keeping is best wMch best fulfils the aim of 
the man of business. This is to possess an exact and distinct 
record of Ms transactions, so arranged that he may perceive 
at once the condition of Ms business, the number and magni- 
tude of his transactions, the amount of his outlay and income, 
and the extent of Ms profits (or losses). Good book-keeping 
protects honesty and defeats fraud, facilitates scrutiny, and 
expedites the settlement of accounts. It saves time, means, 
temper, and reputation. 

Of course, the property which is the object of commerce is 
in a continual state of alteration. It is constantly changing 
hands, being divided in quantity, distributed among new pos- 
sessors, and so scarcely ever for long in the same condition. 
Every incident, in relation to tMs property, requires to be 
recorded (1) in the simplest form, (2) with the utmost clear- 
ness, and yet (3) with all the essential details of each accuratel;y 
given — such as (i.) the property or commodity (whatever it 
is) which has changed hands (or place) ; (ii.) the day on which 
the change occurred ; (hi.) the person from whose charge it 
has passed ; (iv.) the person into whose hands (or care) it has 
passed ; (v.) the price at (or the purpose for) which it lias so 
passed ; (vi) the condition of payments (or return), whether 
immediate cash, bill, barter, commission, &c. ; (vii.) the change 
thus made in stock, cash, bill, &c., and any other particulars 
of special interest. Everything that enters a commercial 
establishment in the way of trade, whether at its commence- 
ment or in the course of its dealings, is of course “ property” 
or “ stock,” and is to be accounted for from its entrance into 
the business till its final leaving it. To do this accurately, 
expeditiously, briefly, clearly, completely, in elegant writing 
and neat form, is to attain in regard to it the aim of book- 
keeping as an art. 

As a science book-keeping examines all the incidents of 
trade, arranges the facts it learns concerning it, classifies them, 
and studies them so as to see Into what uniformities of opera- 
tion they fall and into what groups of relations they settle. 
It then seeks some systematic view wMch will bring all these 
incidents in an orderly manner before the mind, and forms a 
theory — or mental view — of the principles which underlie the 
whole body of commercial transactions, with the design of 
discovering some general series of truths wMch explain the 
correctness of the operations it proposes and the trustwortM- 
ness of the forms it recommends, and wMch are alike applicable 
to every business. TMs series of truths constitute the prin- 
ciples of book-keeping, and these, if carefully observed and 
acted upon, secure the correctness of the det^s wMch arise 
in the experience of trade. 

THE CASH-BOOK. 

All accounts are kept in money — ^the commercial name of 
wMch is cash (from French caisee^ a money-chest). It Is 
used to signify coinage or notes (equivalent to coined money) 
as distinguished from produce ; and money in hand or at 
command for exchangeable purposes as Mstinguished from 
UtU^ drafts^ and eecurities^ or other negotiable instruments 
wMch pass current by indorsation, &c., as well as from 
goods, kbour, &c., convertible into money or exchangeable in 
barter. A cash-book is a book in which a register or account 
of money is kept. Money is continually changing hands, 
being received or disbursed for different purpoms and In 
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varying amounts. If goods are bought or labour is employed 
money has to be paid for them or it, and if goods or labour is 
parted with money requires to be got in exchange. Income 
and expenditure are thus constantly changing their relations. 
A - register of all receipts and all payments must therefore be 
accurately kept if we would know rightly what has occuiTed 
with regard to money in possession or laid out. Every per- 
son, whether engaged in what is technically called htmness or 
not, must find it advantageous to know exactly how his in- 
come and expenditure stand in regard to each other. This 
presents the simplest possible case for the employment of 
book-keeping in tlie form of a cash-book. It is usually kept 
in a folio form, with a right and a left hand page opening 
before the cashier (or person keeping the account of monetary 
transactions). On the corner of the left-hand page the sign 
Dr. (an abbreviation for debitor or debtor^ one under obliga- 
tion to pay) is written ; and on the similar corner opposite, 
on the right-hand page, is engrossed the sign Or. (signifying 
creditofy one in whom confidence is or has been placed). On 
the left-hand folio the word Cash, and on the right the word 
Book should also be written in large hand as a title. In this 
book all distinctly monetary transactions are to be regularly 
and accurately recorded— that is, each sum of money received 
and each paid away must be duly entered, the former on the 
left-hand page, the latter on the right. The formula for re- 
gulating the entry may be briefly given as “ In, Br. ; out, Or. 
in other words, every sum paid in is entered on the I)r. side 
(left), and every sum paid out on the Or. (right) side of the 
folio. 

, Properly speaking, a cash-book is only a part of a day- 
book — a book to be afterwards described — separated from the 
general day-book in which business transactions are noted, 
and devoted to the special object of keeping in a ready and 
handy form a record of the transactions in cash which have 
taken place, because it is more convenient to have them 
brought all at one view before one than to have them inter- 
mixed mth others. By its use we avoid the delay wliich 
would arise from selecting the sums received and paid from 
the various other transactions, and of assorting them into re- 
ceived and paid, i,e. Dr. and Or. entries. 

In the language of book-keeping, a folio-form (Lat. folium^ 
a leaf), signifies the two pages, left and right, wliich lie before 


us when an account-book is opened, on the former of wMcb 
Dr. and on the latter of wMch Or. entries are written. 

A cash-book folio should show (1) the actual sum ol 
money on hand at the date of the first entry ; (2) what 
lias been paid m, and what has been paid out, during the 
course of the time employed in filling it ; and (3) the precise 
amount of the cash in hand at the time of balancing' the 
folio. The cash-book should be regularly balanced, and 
the balance ought to be compared with the cash in hand, 
which should always tally with the statement of the balance, 
if the books and the cash have both been properly kept. 
The balance is found by summing up the paid out or Or. 
(Creditor) column, and deducting that from the result of the 
summation of the paid in, Dr. (Debitor) side. The balance 
(if any) must, of course, agree with the cash in hand, for it 
is impossible to pay out more than has been got m. The 
cash-book is perfectly simple in its framework or ruling. 
There is (1) a space on the left-hand outside edge ruled 
off for the month in wMch the transactions take place, 
(2) another for the day of the month, (3) room for the 
insertion of the name of the person who has paid in any 
money (or on whose account it has been paid in), (4) spaces 
for the insertion of the exact sum so paid in, and (sometimes) 
(5) an inner set of money colmnns for the insertion of any 
discount which may have been allowed at payment. The 
ruling on the other side is precisely similar for month, day, 
person to whom or on whose account money lias been paid 
out, sum, and (if requisite) discount. The sums are placed 
one under another on their respective sides of the folio, as 
they are received or paid, so that they may be readily cast 
up or summed prior to proceeding to balancing. 

A posting column (when a set of books is kept) is also 
inserted in each side of the folio, to show into what folio of 
the ledger (or other similar book) each entry lias been posted 
(or carried on for acknowledgment) to the credit or debit, 
as the case may be, of the payer or receiver. Cash ought to 
be balanced daily ; and the calculation ought not to be left 
till the deficiency or error (if there should liappen to be any) 
has been discovered. If it cannot be discovered when the 
whole details are likely to be fresh in the memory and easily 
revived, it is less likely to be found out when delay has inter- 
vened and made forgetfulness more possible. 
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FORM OF CASH-BOOK. 


BOOK* 


Ca 


Date. 

Person by or for whom 
money haa been paid in. 

Post- 

ing 

Col. 

1 

Dis- 

count. 

Cash. 

I8B8. 



No. 

£ 

s. 

B. 

! £ 

s. 

jj. 

Aug. 

3 

To Balance — Cash in hand, 





18 

7 

3 

it 

u 

“ John EanMne, . . . 

“ Shop Sales (Jas. Shiels), 

39 




41 

3 

4 

u 

Cl 

17 




7 

12 

8 

M 

u 

“ Warehouse Sales (Robt. 










Richards), . . . 

22 




402 

3 

10 

a 

a 

“ Peter French, . . . 

86 


3 

2 

16 

8 

5 

H 

u 

Wm. March, .... 

218 




3 

2 

9 

".v“' 

<c 

“ Archd. Merchant, . , 

126 

1 

3 

8 

67 

17 

6 


U: 

Paterson & Isles, . . 

162 

1 

1 

2 

85 

15 

2 

M : 

it 

“ Jacobs & Steel, . . . 

43 




13 

6 

8 

u 

'U 

** Maxwelton & Archer, . 

68 


3 

3 

27 

3 

1 3 





^2 

11 

■S 1 

2 683 

0 j 10 



I", V, •.'.Discmmw 'Balance Or., 





® 1 

10 

0 





i 

1 


i i 

«684 

11 

7 


^ These are discounts paid out, and therefore axe really Cr. entries. 

^ This is the sumination of the column. 

Balance Cash in hand from Discounts. 

* Total of Br. entries. When the total of the Cr. entries have 

been deducted from this sum, the haiance ought to give ** cash iu hand.” j 
The entries “ shop sales” and warehonse sales” are got from | 
A till or sales book, in which cash received for goods sold is jotted 
down. Each salesman notes his sales. Duplicates of these notes 
are seat fo the desk with the cash. The cashier should see that the 
cash in till tallies with the totals of these notes wh«aa he writes out 
hfe aalft for the dav. ■ ' 


Date. 

Persons to (or on whose ac- 
count) money has been paid out. 

Post- 

ing 

Col. 

Dis- 

count. 

Cash. 

1 88. 



No. 

£ 

s. 

D. 

£ 

s. 

D. 

Aug. 


By Archibald Consin’’s Bill 









(payable 41), . . . 

16 




297 

18 

.6 


a 

“ Williams & Orme, . . 

301 


18 

2 

63 

5 

4 

(t 

a 

“ Simon Stevens, . . . 

122 




94 

14 

. '8 

it 

a 

“ Richard Bannatyne, 

48 

3 

1 

2 

77 

16 

•2 

u 

u 

“ Insurance and Taxes, . 

5 




42 

11 

8 

it 

a 

“ James Peters, . . . 

“ Can'iage— E. & G. Rail- 

44 


2 

8 

6 

3 

2 



1 way, - \ 

5 





7 

3 





4 

2' 

0 

. 2.682 

16: 

9 



Discounts Dr., . . 


32 

11: 

3 

" ' ■ J 



i 


Balance transferred to Dr., 
“ Balance— Cash in hand. 



10' 

9 

S'lOl 

14'' 


■ ' 1 

j 






: 1.0 








6 684 

11 

7 


^ These are really discounts received, and axe therefore Dr. entries. 

2 Summation of column. 

® These Cr. entries deducted from the Dr. ones leave 

^ The Balance cash in hand from Discounts. 

*The summation of Credit entries £682 16^. 9d leaves, when 
deducted from £684 11s. 7<f., this cash in hand. 

® Cash in hand and sums paid out balance the Dr. eutnes. 

%* “ Carriage ’’ would either be found in a petty-expense book, m 
which notes are taken of all small payments made in the course of 
trade, or on an accounts file. 
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The above transactions might be exhibited more simply in 
the following form of Cash-book Accounts. 






Out— Or. 

In- 

-Dr. 





' £ 

8. 

D. 

£ 

s. 

n. 

Aug. 

3 

To Balance— Gash in hand, 





18 

7 

3 


tt 

“ John Kankine, .... 





41 

3 

4 

ii 

u 

“ Shop Sales (Jas. Shiels), 





7 

12 

8 


tt 

“ Warehouse Sales (Robert 










Richards), . ... 





402 

3 

10 

« 

tt 

By Arch. Cousins Bill (pay- 










able 41), 


297 

18 

6 




it 

tt 

“ Williams & Orme, . . 


63 

5 

4 




u 

tt 

To “ “ Disci,. 






18 

2 

u 

tt 

“ Peter French, .... 





16 

8 

5 

u 

tt 

By “ “ Disci, . , 



3 

2 




It 

tt 

“ Simon Stevens, . . . 


94 

14 

8 




tt 

tt 

To William March, . . . 





3 

2 

9 

it 

tt 

By Richard Bannatyne, . . 


77 

16 

2 




it 

tt 

To “ “ Disci, 





3 

1 

2 

tt 

it 

By Insurance and Taxes, . 


42 

11 

8 




tt 

tt 

To Arch. Merchant, . . . 





67 

17 

6 

.t 


By “ “ ... 


1 

3 

8 




tt 

(t 

“ James Peters, .... 


6 

8 

2 




tt 

'tt 1 

1 

To “ “ Disci, , 






2 

8 

tt 

It 

“ Paterson & Isles, . 





86 

15 

2 

tt 

tt 

By “ “ 


1 

1 

2 




tt 

tt 

To Jacobs & Steel, . , , 





13 

6 

8 

It 

tt 

“ Maxwelton & Archer, , 





27 

3 

3 

it 

tt 

By “ 



8 

3 




. 11 ^ 

tt 

“ Garriage(E.&G. Railway) 



7 

3 








685 

8 

0 

687 

2 

10 



Balance — Cash in hand, 


101 

14 

10 








687 

2 

10 

687* 

210 


It is usual in business to transfer the balances of the cash- 
book entries into the ledger at stated periods — prior to which 
time all the different entries ought to be posted to the sepa- 
rate accounts with which they are concerned ; and the cash 
being regularly handed over or banked, the cash-book ought 
to be initialed by the receiver, or have the date and page of 
the bank-book noted on the margin. 

Exercise. — Suppose J ohn Anderson, clerk to Messrs. Onnis- 
ton & Armadale, has been sent out to collect and pay the fol- 
lowing accounts, and that he presented on Ms return a 
statement of Ms cash in the form ITo. 2, given above, (1) 
how would it appear, and what would be the amount of cash 
he should bring to the warehouse 1 Being required to enter 
the whole of these transactions in a regular cash-book form, 
like No. 1, (2) how would they then stand in the cash- 
book folio ? Bring out the result as Balance cash in hand.” 

Messrs. Ormiston & Armadale gave him £80 as a balance 
in hand to commence his day’s progress. Of this he paid 
£37 9s. 2d. to John Cope & Co.; from George Glennings he 
received in payment of an account £21 lls. 5d. (on which 
he allowed £1 17s. of discount) ; from Robert Richardson he 
received £43 and to J. G. Gilmour he paid £23. Having 
several small accounts against James Dobson, amounting in 
all to £13 7«., he presented them, and with deduction of 7s. as 
discount he received payment. He next paid to Messrs. Hunter 
& Holms £12 19s., getting 13s. of discount, and Wm. Hard- 
inge & Sons £9 5s. 8d, receiving 3s. 8d. in discount. Pro- 
ceeding to Messrs. Graham, Hampole, & Co., he received an 
account of £19 8s. 4d, regarding as part of that an account 
due by Messrs. Crmiston & Armadale, Ms employers, amount- 
ing to £4 6s. 2d., for wMch he received a receipt. His next 
duty was to receive payment of a bill for £37 16s. lOd., due 
by William Crmonde, but of this he only got £17 16s. After 
paying Williams, Paterson, & Campbell a sum of £31 17s., 
on which he got 15s. discount, he returned with Ms record 
of these various transactions, and was found to have cash in 
hand, £76 3s. 5d. 

The student is recommended, first, to make a scroll-form of 
the above on slate or on paper in pencil, and to test, by revisal, 
its absolute accuracy; and second, to rale a folio, after the exam- 
ples given above, and to engross the whole carefully thereon. 


GEOMSTRl. ■ 
ixTBontroraoi?. 

The word geometry — derived from the Greek words ge, the 
earth, and metres, to measure — in its earliest use signified the 
measurement of land. It has, since then, widely extended 
its meaning. It is now of far greater importance in aiding 
men of science to measure the immensities of space tlian the 
limited extents of eartMy possessions. It is, in fact, the 
science of space. The object of its investigation is extension 
(1) of distance, (2) of surfece, and (3) of capacity. The space 
investigated may be near at hand or in the remotest regions 
of the universe, but it is all alike brought witMn the scope 
of geometrical reasoning. Our ordinary experience informs 
us of tMngs existing outside of ourselves, and makes us take 
for granted the existence of space. From the very earliest 
unfoldings of man’s inquiring and speculative nature, the rela- 
tions of extent in space have been undervstood with peculiar 
clearness and known with special distinctness. It has been 
customary to account Egypt the birthplace of geometrical 
science, and the annual inundations of the Nile have been 
regarded as forming the most probable cause of the invention 
and use of geometry. It is not to be forgotten, however, 
that the early Chaldean shepherds made a regular and long- 
continued series of investigations in astronomy, the Phosnicians 
were skilled in the navigation of the million-miled Mediter- 
ranean, and the Egyptians were distinguished in arcMtecture 
— all of which are sciences based on geometrical principles — 
long prior to the birth of Sesostris or the da4e assigned by 
Herodotus to the origin of geometry. 

In what are commonly considered the oldest nations among 
wMch intellectual culture was soonest developed, we find few 
traces of a knowledge of geom.etry. The Chinese had some 
practical capacity in mensuration, and some acquaintance 
with the properties of a right-angled triangle. Of Egyptian 
or Babylonian geometry there are no remains or records, and 
in the Jewish writings there is no trace of such a science 
having a place among their studies. It is the opinion of the 
best mathematicians that we owe the rudiments of the science 
of space to the Hindus. From tliem it is probable that the 
early Greek philosophers learned a little indirectly. Tliales 
is said to have been the first teacher of geometry in Greece, 
and Pontus, on the authority of Eudemus, an immediate 
pupil of Aristotle’s, assigns to Mm the discovery of four pro- 
positions. Pythagoras fii’st distinctly gave a scientific form to 
the deductive reasonings of geometricians. After him numer- 
ous students of philosophy devoted attention to geometrical 
I invention and discovery. Plato was the most thoroughgoing 
I of the advocates of the study of the properties of space and 
time as abstract ideas. Plutarch attributes to Mm the saying 
I God ever geometrizes,” and though in no extant writings 
I of his are these words to be found, the phrase, perhaps in a 
: conversational form, emphasizes one of his characteristic 
I opinions. In the ^‘Timseus” Plato asserts the divine origin 
I of geometry, and that its principles are only truly revealed 
j to god-beloved men; in the ‘‘Republic” he says it lias to 
do with the ever-existent, not the perishable ; and in the 
“ Epistle of Dion to Dionysius ” he affirms that nothing can 
surpass the enthusiasm with which such recondite investiga- 
tions are pursued by the nobler minds among men* His 
disciples and friends did much to make geometry more per- 
fect. Other pliilosophic minds generalized many of the 
particular results of earlier research. Deo invented a method 
for deciding on the possibility or impossibility of a problem; 
Theudius composed an admirable treatise on the subject; 
Cyzieinus popularized it as a study in Athens ; Hermotimus 
enlarged its scope; Philxppus classified and arranged much 
that had been done before ; but Euclid marshalled all pre- 
viously attained geometrical knowledge into strict unity, and 
made it a gymnastic for the intellect. 

Of EucM’s personal Mstory very little is known. Even 
the place and date of Ms birth are unrecorded. He opened, 
at Alexandria, a mathematical school in the reign of the first 
Ptolemy (323-283 b.o.), and had that monarch’s youngest son. 
Ptolemy Philadelphus, as a pupil and friend. His princely 
pupO sighed for a shorter method of acquiring the knowledge 
Euclid communicated, but he emphatically assured the mal 
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content that “there is no royal road to geometry.” Among 
those who proceeded from his school were Eratosthenes^ Archi- 
medes, Apollonius, Tlieron, and many of the great Greek geo- 
metricians. Besides, the well-known “ Elements of Geometry,” 
of which he was rather the compiler than the author, ^ he 
furnished many other Taluable treatises to mathematical 
literature. Among these were a preparatory outline on 
geometrical reasoning, a book of data, works on light, music, 
astronomy, conic sections, porisms, &c. On his “ Elements,” 
which for more than 2000 years have been the accepted 
groundwork of mathematical , science, his fame mainly and 
securely rests. In them he collected the widely-scattered 
products of the ingenuity of Ms predecessors, formed them 
into a well-knit system of truths, notable for its excellence of 
plan, symmetry, and coherence. He is chargeable with pro- 
lixity and verbal repetitions ; but these are probably due to 
Ms endeavour to make Ms book as like the explanatory dis- 
courses of a full-minded teacher as possible. Modem editors 
of the book have done much to improve it in brevity and 
clearness, and by the use of references, symbolic notation, &c., 
lo avoid the diffuseness and verbiage of the original. They 
have now made Euclid’s book remarkable for extreme pre- 
cision of statement, explained how some of the assumptions 
which he made need no longer be assumed but may be readily 
proved, pruned its redundancies, and given definiteness and 
completeness to many of his statements and views. They 
have not been able to improve, however, upon his admirable 
power of deriving conclusions from premises and exemplif^ng 
clearly the elements and method of demonstrative reasoning. 
On tMs account, though many endeavours have been made to 
supersede Euclid’s Elements, they remain to tMs^ day, as 
Dr. Whewell says, the standard work on the subject, and 
“ his system is preferable,” as Professor Be Morgan expresses 
ii, any system which lias been proposed to supply its 
place.” Not only, therefore, on account of its own intrinsic 
merits, but also on these two grounds, noted by Isaac Tod- 
hunter— viz. that “in England, the text-book of geometry 
consists of the elements of geometry,” and that “ nearly every 
official programme of instruction or of examination ex- 
plicitly contains some portion of this work ” — we intend to 
supply in our course considerable help to the understanding 
of this notable text-book. 

There are, indeed, few subjects of study so favourable for 
self-instruction as geometry, and fewer still which can be 
made productive (or helpful towards the attainment) of 
more important practical results. It requires no elaborate 
apparatus or extensive library. A little paper, a few pens, 
a round ruler, perhaps a T -square, a pair of compasses, and 
a parallel ruler complete the absolutely necessary equip- 
ment. A clear head, a settled purpose, a persevering will, 
and capacity of returning again and again to the study of a 
problem or the overcoming of a difficulty, are all the student 
really needs to succeed in unravelling the entire mysteries 
not of Euclid only, but of the whole circle of those sciences 
which depend upon geometrical reasoning. 

GEOMETEY— CHAPTER 1. 

DIJFIXmoKS, OEOMETEIOAL TECHNICALITIES EXPLAINED — 
POSTULATES, AXIOMS, &C. ' 

All visible and tan^ble objects occupy space. They are all 
capable of undergoing, or liable to, change, valuation, or 
alteration. These changes may occur in (1) number, (2) 
magnitude, and (3) form. All forms and magnitudes have 
(separating) boundaries or surfaces. These have differences 
of parts, which receive the names, in common speech, of 
corners, edges, and outlines, and in geometrical language 
of angles, lines, and surfaces. Comers (or angles) are always 
found where edges (or lines) meet ; and edges (or lines) where 
outlines (mrfaces or superficies) meet Corners terminate 
meeting lines, meeting lines terminate surfaces, surfaces ter- 
minate or bound solid bodies and inclose them. Surfaces 
(^nstitute their form. There can be no visible or tangible, 
ic, dislingaishable solid, without boundaries*, but the bound- 
aries may be imagined or thought of by themselves, that is, 
as emptied of all solidity and contents. Ideas of forms, out 


of or from wMch ail notion of solid content has been taken, 
are called abstract In tMs abstract way of being thought 
of, (1) a solid is a space extended in length, breadth, and 
depth or tMckness ; (2) a plane is a surface (superficies) 
extended in length and breadth, but having no depth; (3) a 
line is the boundary of a superficies In one direction, and 
(4) a point is the termination of a lme._ Wpe a plane 
supposed to possess any thickness, or third dimension, it 
would really be a solid. We must think of it only as a mere 
imaginary superficial flat^ an ideal space of simple extension. 
For example, a table is a solid form, having real boundaries, 
presenting to the eye, or the touch, real sur&ces, lines, points, 
angles, &c. ; if, however, the table be removed from its place, 
we can still, in imagination, figure to ourselves the space it 
occupied, the form it presented, the surface by which it was 
bounded, the lines wMch inclosed them, the angles in which 
they met, and the points thus formed. These representative 
and ideal occupants of space are mathematical or geometrical 
solids, planes, superficies, lines, points, angles, &€, Meal 
points, <&c., cannot be made, drawn, or represented on paper 
or any even surface; for, so to be made visible or tangible, 
they must have breadth, or real extension, however minute, 
while mathematical ones have none. 

Plato’s statement of the fact that geometricians “ assume 
by way of materials, . . . figures, three kinds of angles, 
and other similar data” is quite as explicit as need be, 
or indeed can be. “These things,” he says (“Republic,” 
par. 610), “they are supposed to know, and having adopted 
them as hypotheses they decline to give any account of them, 
either to themselves or to others, on the assumption that they 
are self-evident; and, making these their starting-point, 
they proceed to travel through the remainder of the subject, 
and arrive at last, with perfect unanimity, at that wMch they 
have proposed as the object of investigation. They summon 
to tlieir aid visible forms, and discourse about them, though 
their thoughts are busy, not with these forms, but with their 
originals ; and though they discourse not with a view to the 
particular square and diameter wMch they draw, but with a 
view to the absolute square and the absolute diameter, and 
so on; for while they employ— by way of images— those 
figures and diagrams aforesaid, . . , they are really 
endeavouring to behold those abstractions wMch a person 
can only see with the eye of thought.” In his “ Seventh 
Epistle,” that to the friends of Dion, he expounds the differ- 
ence between a diagram and a mental conception of a circle, 
and illustrates this by referring to the most admirable 
specimen of the art of the turner as quite inadequate to 
realize the fine rotundity of the ideal. The ideal falls within 
the domain of the intellect, and its perfectness can in practice 
only be partially imitated by the faculty of sight, or the 
reproductive efforts of art. Geometry does not require to 
affirm the actual existence in nature of circle or triangle. As 
Hume said, “ Even though no circle or triangle existed in 
nature, the statements of geometry would still be true.” It 
is on this account that geometry is usually spoken of as an 
abstract science — one, that is, wMch has removed, as far as 
possible, from the ideas it entertains and deals with, every 
element of experience likely to distract its operations, and 
fixes its entire attention on those special ideas which are 
implicitly contained in all that we can experience here. 
That it is most distinctly also a real science, is made 
abundantly clear from the fact that aU its deductions, 
demonstrations, &c., when applied to actual circles, triangles, 
cylinders, cones, &:c,, are found to be true of them, and there 
is no connection more close and thorough than that between 
theoretical and practical geometry. 

The readiest way, perhaps, to secure to oneself the nearest 
practi<ml approach to the idea of a mathematical superficies or 
plane is to take two pieces of flat-ground or polished glass, as 
perfectly coincident as possible, to place them together so 
that their surfaces shall meet each other everywhere on the 
side at which they are laid together and adjoin. The surface 
wMch lies between these adjoining pieces of glass will form a 
plane superficies, and a line supposed to run between these 
pieces in any direction upon that plane superficies would be 
a geometric^ line, and its ends or its intersections with any 
omer lines would form points. . , 
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L l>EPiNiTioifs. — In geometry we require to accept the 
toliowing definitiom — which either (1) furnish us with an 
exact idea of the thing defined, (2) supply cautions against 
inaccuracies of thought, (3) impose restrictions on the mind 
CO lessen vagueness of imagining, and so (4) provide a trust- 
worthy groundwork for all the conclusions which may be 
come to regarding anything thus precisely set or brought before 
the mind. 

1. A point is that which has (or marks) position, but no 
magnitude or parts. A visible or tangible point would be, 
in fact is, a mathematical surface. 

2. A line is length without breadth, a succession of 
points lying evenly between any two points. The extremities 
of lines are points, and so are the intersections of one line 
with another. 

3. A right or straight line is one in which each of and all 
the successive points lie in the same direction (and on the 
same plane). Parallel straight lines are such lines as, how- 
ever far continued, can never meet. It has been suggested 


straight Line. 

Parallel Lines. 

cimc a better definition than this would be — Parallel straight 
lines are such as do each form right angles with one and 
the same perpendicular straight line. Playfair employs this 
axiomatic form — Two straight lines which cut one another 
are not both of them parallel to a third straight line. 

Geometrical straight lines may be (1) horizontal, i. e. perfectly 
level, like the surface of water at rest ; (2) vertical or perpendicular, 
t.e. quite upright — so as to form adjacent right angles with a hori- 
zontal line ; or (3) oblique^ neither horizontal nor vertical. 

A curved line continually changes its direction, and is in no part 
of its extent straight. Curved lines are of “ infinite variety.” If a 
curved line is cut by a straight one in any two points, it is concave 
towards that side upon which the straight line lies, and convex to- 
wards the other side. A sniface of which no part is plane is said to 
be curved. 

4. A superficies (or surface) is tliat which lias extension 
(^.a. length and breadth) without thickness. The extremities 
of surfaces are lines. 

5. A plane (or plane surface) is an extent of surface of 
such a kind tliat if any two points in it are taken, any 
straight line which would join them would lie wholly in that 
surface. Three points not in the same straight line are 
required to fix the position of a plane. 

6. A plane rectilineal (right-lined) angle is the meeting 
point of two straight lines in the same plane, but not 
together forming one straight line, as A and t>. 

These lines are said to contain the angle or to make an angle with 
each other. The point where the two lines meet is called the vertex 
of the angle (as A and D), and the meeting lines its arms. If there 
is only one angle at a point it may be denoted by one letter, as A ; 
but if there is more than one angle we require to indicate both arms 
and vertex, as A D E or E D F. 

7. A right angle is one formed by the meeting of two 
straight lines in such a way tliat the adjacent angles formed 
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At the meeting point of one line with another which is 
perjiendicular to it are equal to each other. Thus AD E and 
EBP are equal to nne another ; hence each of them is a right 




angle, and the line 1 is perpendicular to A B, while A B and 
B P are each perpendicular to B E. 

8. An obtuse angle is one greater than a right angle. 

9. An acute angle is one less than a right angle 


B 

\ 
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Obtuse Angle. 



10. A term or boundary is the containing limit or the 
extremity of anything. 

11. A figure is that which is inclosed by one or more 
boundaries ; and the space inclosed within a figure is called 
its area ; as A, circle ; B, triangle ; C, rhomboid. 

12. A circle is a plane figure contained within {i.e. bounded 
by) one line which is called the circumference (or periphery). 




which is such that all straight lines drawn from that circum* 
ference to their meeting point within the figure are equal to 
one another. A curved line is one which, like the circum- 
ference, continually ciianges its direction between its ex- 
tremities. Br. William Wheweil suggests that the following 
axiom and definition should take the place of the usual 
definition of a circle, viz. — ^^Aadom. If a line be so drawn 
as to be at every point equally distant from a certain point, 
this line will return into itself, or will be one line including 
a space. Definition — The space [inclosed] is called a circle, 
the line the circumference, and tlie point the centre.” (“Phi- 
losophy of the Inductive Sciences,” vol i. p. 108.) 

ik The centre of a circle is the meeting point at which 
all straight lines drawn from or to the circumference are 
equal These equal lines are called the radii of a circle. 

Concentric circles are those which have a common centre. Curved 
lines may be parallel, and are so when they are such that if their 
circles were completed they would be concentric. 


14. A diameter is the double of a radius, i.€. any straight 



Eadii, Arc, and Sector. Diameter and Semicircles. 


line passing through the centre and terminating at each 
extremity in the circumference of a circle. 

15. A semicircle is the figure bounded by a diameter and 
that part of the circumierence which it meets and joins. 

A segment is that figure or part of a circle winch is 
contained within any straight line and that part of the 
circumference which it meets and joins. 

An are is any portion of a circumference. 
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A clwrd Is any straight line — not passing through the 
centre — drawn across a circle. 



Cliord and Segment. Tangent. 


A sector is a portion of a circle inclosed by an arc and 
trwo radii. 

A tangent is a straight line drawn outside of a circle, which 
just touches the circumference, but does not cut off any part 
of a circle. The point at which it touches the circle is called 
the pomt of contact 

16. Rectilineal figures are those which are bounded by 

straight lines. | 

17. Triangles^ or trilateral figiues, are bounded by three j 
straight lines. Triangles are, generally divided (1) accor^ng j 
to their angles into (cs:) Right-Wangled^ which have one right 1 


18, Qmdrilateral figures are bounded by four straigni 
lines. When such a figure has all its sides equal, and all its 
angles right, angles, it is a square s when its opposite sides 




Eiglit^aiigled Triangle. 


A 


Acute-angled Triangle. 


Obtuse-angled Triangle. 



Equilateral Triangle, 


angle, as indeed they cannot have more; (5) obtuse-angled^ 
wliich have an obtuse angle, in which case they cannot have 
a right angle ; (c) acute-angled^ which have afl their angles 
acute ; and (2) according to their sides, as (a) Equilateral, 
wMeh have all their sides equal ; (5) isosceles or equicrural, of 


Isosceles Triangle- 


Scalene Triangle* 


which two sides are equal; (c) scalme or irregular, all of 
whose sides are unequal 

These dx definitions of triangles axe not co-esciusive. A right- 
angled triangle must be either (X) an isosceles or (2) a scalene triangle ; 
an obtuse-angled triangle must also be either (1) an isosceles or (2) a 
scalene triangle; while an acute-angled triangle may be (1) an equi- 
lateral, (2) an isosceles, or (B) a scalene triangle. 


Rhombus or Lozenge. 

are parallel, it Is a parallelogram^ a pamllelogram with right 
angles is a rectangle, and with no right angles a rhomboid. 
If the sides of a rhomboid are unequal, it is a trapezium; if 
equal, a lozenge or rhombus. 

The diagonals of a quad/rilateral are the lines which join 
its opposite angles. 

19. Multilateral figures or polygons are rectilinear figures 
having more than lour sides. Pentagons, hexagons, hepta- 
gons, octagons, &c., are the names given to figures haring 
respectively five, six, seven, eight, &c., angles. 

II. Teohnioal Teems Explained. — Some of the tech- 
nical terms used in geometry may now advantageously be 
explained. A definition is a brief characteristic description 
of a thing, such as shall serve to mark it off and distinguish 
it from all other things of the same sort. A postulate 
is a statement regarded as so self-evident that it does 
not require to be proved, but is taken for granted. An 
axiom is a statement so plain that it is seen to be true as 
soon as it is definitely expressed. A proposition is something 
set before the mind (1) to be done, as a problem ; (2) to be 
proved, as a theorem. A hypothesis is a supposition made in 
the working out of a proposition. An enunciation is the 
statement of a proposition, setting forth, in general terms, the 
conditions of the problem or theorem, and what has to be done 
or proved. The data are the things allowed to be taken for 
granted or done. The qumsita are the things sought lor in 
the problem or by the theorem. The or particular 

enunciation is the restatement of the enunciation no longer 
in general terms, but in the especial reference to the means to be 
taken to work or prove it, i.e, to the particular figure which is 
to be considered. Construction is the special form of pro- 
cedure, i.e. the straight lines, circles, angles, &c., requiring 
to be drawn in ordei’ that a proposition may be wrought out 
or demonstrated. Demonstration is the process by which it 
is proved that the solution reached is sound, or that the con- 
clusion deduced is correct, i.e. in accordance with geometrical 
principles. It is a connected series of reasoning from data, 
i.e. truths admitted to be obvious before commencing, or 
tniths already established. The conclusion is the result ar- 
rived at when a course of reasoning is finished. It is usual 
to put the letters Q.E.F. for QiLod erat fadendim, “ which 
was to be done,” at the conclusion of a problem, and Q.E.B. 
%iod erat demonstrandum, “which was to be proved,” at the 
conclusion of a theorem. Demonstration is either direct or 
indirect. The former shows that the very thing stated is 
proved to be true; the latter shows that aU other cases (or 
conditions) except one are not capable of being proved to be 
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trae, or have been palpably shown to be false, and hence the 
inference is made that the only one left is that alone which 
can be true. A corollary is an inference deduced directly 
from a (proved) proposition. A scholium (plural scholia) is 
a note, comment, or explanatory remark. A lemma is a pre- 
paratory proposition borrowed from some other part of the 
matter treated of, and introduced for the purpose of estabHsh- 
ing or inferring thence some more imporlant proposition. 

When a line is said to be “ given,” it is its position only, 
and not its length, that is meant. When a line is said to be 
finite^ it is a fixed length of line that is signified. The 
hose of a figure is that side on which it appears to stand, 
though each side, in turn, as the position of the figure is 
(supposed to be) turned, may become the base. The vertejc 
is the top or highest angular point of a figure. As in the 
case of the base, each angle may in turn become or be named 
the vertical angle. The subtend of an angle is the line 
stretcMng across opposite to the angle. The hyfoihenuse is 
the subtend of a right angle. perpendicular of a line is 
one that forms a right angle at its point of junction with that 
line. The altitude of a figure is the perpendicular distance 
from the side or angle opposite the base to the base itself — or 
the base produced. A diagonal is a line joining two angular 
points. A complement is so much as is required to make up 
the difference between an acute angle and a right angle. A 
supplement is what is required to make an angle equal to two 
right angles. Area (of a figure) is the quantity of the surface 
it contains. Aoa, in plane geometry, are straight lines or 
plane curves of which every single point (and none but these) 
satisfy the conditions of a problem. 

III. Postulates. — The definitions assume that straight 
lines and circles may (possibly) exist. The postulates (Latin 
postuloj I ask leave to do) take for granted the possibility 
of representing to the mind these straight lines and circles, 
and claim the right of drawing and describing that visibly 
which can be imagined mentally. They are the essential 
principles of construction, the minima of things requiring to 
be allowed in the processes of proof to be employed in geo- 
metrical reasoning. These postulates are ; — 

1. A straight line may be drawn from any one point to any 
other point. 

2. A terminated straight fine may be produced to any 
length in a straight line. 

Euclid did not fix the unit of magnitude, either of a straight line, 
angle, or superficies. 

These two postulates confer the right to use a rw/er, but not a scale. 

Z. A circle may be described from any centre at any dis- 
tance from that centre. 

This permits the use of a pair of compasses in describing the 
circle, but only from the point which forms the extremity of one 
straight line, as the centre, with that same line given in position and 
magnitude for the radius, at the extremity of which the circle is to 
be described. ' 

Euclid employed other three postulates, but modern editors, 
regarding them as inferences, place them among the axioms, j 
as X., xi., and xii. 

IV. Axioms.— Axioms (Greek aadoma, worthy of [credence]) 
are self-evident statements — seen and assented to as soon as 
made-— incapable of any proof except a direct reference to 
experience, and therefore assumed as the basis of geometrical 
reasoning. The axioms are 

I. Things which are equal to the same thing are equal to 
one another. 

II. If equals be added to equals the wholes are equal 

III. If equals be taken from equals the remainders are 
equal 

IV. If equals be added to unequals the wholes are unequal. 

V. If equals be taken from unequais the remainders are 
unequal 

VI. Things which are double of the same are equal to one 
another. 

VII. Things which are halves of the same are equal to one 
another. 

The seven preceding axioms were called by the early geometricians 

common notions.” They are not peculiar to the subject of geometiy, 


and are quite as applicable to numerical as to geometrical magui- 
tudes. The following five axioms are peculiarly axioms of geometry 
as they relate especi^ly to magnitude. 

VIII. Magnitudes which coincide with one another (that 
is, which exactly fill the same space) are eqUal 

This is the principle of superposition^ viz. if all the parts ano 
boundaries of any one figure, when they fall (or are placed) upon 
any other figure, cover and coincide with all the parts and boundaries 
of the latter figure, such figures are equal When this superposition 
is actually performed, it furnishes the evidence of the senses ; when 
it is conceived to be performed, it yields demonstration to the reason. 

IX. The whole is greater than its part (and conversely the 
part is less than its whole). 

X. Two straight lines cannot inclose a space. 

XI. All right angles are equal to one another. 

XII. If a straight line meets two straight lines, so as to 
make the two interior angles on the same side of it, taken 
together, less than two right angles, these two straight lines 
being continually produced shall at length meet upon that 
side on which the angles are less than two right angles. 

Or, Two straight lines which ” (can, may, or do) inter- 
sect one another cannot be both parallel to the same straight 
line.” — Playfair. 

No fewer than thirty methods of overcoming the difficulty of 
securing axiomatic self-evidence to this statement have been pro- 
posed. They are summarized in the Appendix to Colonel Perronet 
Thompson’s work on “ Geometry without Axioms.” Professor Robert 
Potts prefers the idea of equidistance contained in the following 
terms : — “ Parallel lines are such as lie in the same plane, and which 
neither recede from nor approach to each other.” 

Students are earnestly advised to acquire a thorough know- 
ledge of these definitions before proceeding to work any of the 
problems or theorems ; and, while working these, to compare 
carefully every definition with the parts of construction which 
depend on them. 

Euoiiii) — B ook I., Proposition 1. 

Problem. — To describe an equilateral triangle upmi u 
given finite straight line. The datum or thing given here 
is — , a finite straight line. The qucesitum or thing sought is, 
to describe an equSateral triangle on that given line. Our 
postulates are that a straight line may be drawn from any one 
point to any other point (1), and that a circle may be 
described from any centre at any distance from that centre (3). 
Definition 16 informs us what an equilateral triangle is, 
definition 11 what a circle is, while points and extremities 
are defined in 1 and 3. Aomm L assures us that things 
which are equal to one and the same thing are equal to 
one another. Thus we are furnished vith all the elements 
requisite for (1) construction and (2) solution. We now 
proceed step by step with the working out of the problem 
thus : — 

1. Let A B be the given straight line {datum). 

2. It is required to describe an equilateral triangle upon 
A B {qucesitum). 

3. Prom the point A, with 
A B as radius, describe the 
circle BOB. 

This is the first act of construc- 
tion, and is founded on postulate 3. 

4. Prom the point B, with 
B A as radius, describe the 
circle AGE. 

This is the second act of construction, and has the same basis 
the first, which it merely repeats. 

5. From one of the points C, where the circles cut one 
another (or intersect), draw the straight lines G A, 0 B, join- 
ing the points A and B. 

This postulate 1 permits us to do. 

[It is here, it will be noticed, taken for granted that the two circlec 
so described not only may., but must intersect one another. This 
would require us to have present in our minds the following proposi- 
tion:^ — If the mrcumference of two drchs pass each through the 
centre of the other* they must cut {or divide) each other* and thew 




m 


0EOM1TRI. 


ctTCUjnference^ must intersect mch other* Euclid proves (Book 
HI,, Proposition x.) that id sncli circumstances there cannot be 
more than two points of intersection ; bnt the general fact of necessary 
intersection, at least in one point, is enough for ns here, and is palpable 
to sight — for we cannot make these circles (nndeT the conditions) 
without the intersection being made.] 

6. The figuie ABC shall be an equilateral triangle 
'{solution). 

We have nest to prove that our construction is justified, 
which. ;We do step' by step thus : — , 

7- Because the point A is the centre of the circle BOD, 
A G is equal to A B. By definition 13. 

8. Because the point B is the centre of the circle AGE, 
B C is equal to A B. Also by definition 13. 

9. Fow it has already been proved (by 7) that A C is 
equal to A B. 

10. Therefore A G and B 0 are each of them equal to 
A B (7 and 8). 

11. But (by Axiom I.) “things which are equal to the same 
thing are equal to one another.” Therefore AC is equal 
to BG. 

1% Wherefore AB, B C, and G A are each of them equal 
to one another. 

13. And they form the [constructed] triangle ABC. 

14. The triangle A B G is therefore (1) equilateral, 

15. And (2) it is described upon the given finite straight 
tine A B, which was required to be done [Q.B.F.] 

Ewerdse l.~Gk) through the same process, drawing the 
straight lines from the point of intersection, F, to A and B. 

AMredated form of stating Problem I, — From the points 
A and B respectively as centres, with the radii A B and B A, 
describe the two circles, intersecting each other, A C E, B G D, 
and join C A, C B. Because C A, C B are each of them equal 
to A B (as radii of circles, definition 13), they are equal to 
one another (by Axiom I.), and they form the equilateral 
triangle ABC, described on the line A B, which was required 
to be done. 

This proposition may be even more condensed by the use 
of the symbols— 0, circle; A, an equilateral triangle; =, 
equal to ; therefore. 

Let A B = datim. On it describe A. Prom centre A, with 
A. B as radius, describe 0 B C D (3 post), and from centre B, 
with radius jBA, describe 0 A CD. From G, where ©s 
A CD, BCD intersect, draw C A, AB (1 post), ABC 
is A. For A B == A C and B A ~ B C, being both radii of 0s 
BCD, A CD (I ax.) Q.EF. 

Exercise 2. — Write out similarly the problem, working it 
from the point F. 

Exercise 3. — Construct two equilateral triangles upon a 
given straight line, e,g. A B. 

The problem solved in Proposition 1 is now to be made 
useful in the poduction of a practical result We have 
learned to describe an equilateral triangle upon a given finite 
straight line. We are now to apply this acquisition to the 
accomplishment of sometliing else. If we are asked to make 
a straight line in a position fixed for us by having one of its 
extremities, i.e. a point given to us to proceed from, and were 
required to make that straight line equal to another straight 
line, also given to us, how could we proceed to fulfil our task ? 
Proposition 1 puts it in our power to manage the manipula- 
tion of it according to the conditions. We can easily get the 
required straight line practically if we, by taking a pair of 
compasses and measuring off the length of the given line, 
apply these compasses to the given point, and describe the 
line to the length required as the compasses indicate. But in 
geometrical construction everything must be carried on rigor- 
ously, step by step, in an unexceptionably demonstrative 
system. We seek first, therefore, the most distinct statement 
of the task assigned to us. This is supplied in ; — 

Buonin— B ook I., Proposiieioh 2. 

From a given point to draw a straight line equal to a 
fifnite straignt Urn, 

THs, we aee, is a problem. It sets before ns something to be 

w arrange th« ' 


1. Let A be the given point and ' B ^C the given finite 
straight line. Next we ought to set clearly before our minds 
the gumsitum. 

2. It is required to draw from the point A a straight line 
equal to B G.. We proceed now to the work of constructing, 
taking postulate 1 as our authority, and we 

3. Draw from the point A' to B (one extremity of the giverj 
finite straight line B C) the 
straight line A B. And, as we 
have learned to do by Prop, 

1, we 

4. Describe upon it (A B) the 
equilateral triangle DAB, 

Prop. 1. Having secured thus 
the lines D A, D B, we next, 
authorized by post. 2, 

5. Produce (ie. lengthen or 
extend) the straight lines D A, 

D B to B and F. We have 
by this means gained a finite 
(though indefinite) straight line, passing through (and having 
as part of it) the point B, and we can now have that point as 
a centre and B C as a radius. This makes the next step 
possible. 

6. From the point B, with distance (or radius) B C, describe 
the circle C G H (post. 3), meeting and cutting the line D F 
at G. Turning our attention next to the line A L, which in- 
cludes in it the given point A, we 

7- From the centre D at the distance (or with the radius 
D G), describe the circle G K L. This is authorized, as before, 
by post. 3 ; and the process just completed enables us, as we 
shall shortly see, with perfect certainty to assert 

8. A L is equal to B C {solution). We know this must be 
the case so soon as we refiect — 

9. Because the point B is the centre of the circle GG H, 
B G is equal to B C, for they are radii of the same circle. 

Reasoning on the same ground (def. 13), we can add— 

10. And because the point D is the centre of the circle 
G K L, D L is equal to D G. Here we have quite plainly 
found that D L and D G are equals, and we know — for by our 
own previously stated act of construction (described at 4) wo 
made them so — that 

11. The parts of them, D A and D B, are equal. Because 
by def. 17 and Prop. 1 they are the sides of an equilateral 
triangle, Ax. III. warrants us in asserting, 

12. Hence the remainder A L is equal to the remaind^i B G. 

13. But B G is equal to B G, and therefore A L is equal to 
BC. 

14. Wherefore, from the “given point” A a straighi line, 
A L, has been drawn, equal to the given straight him B G, 
which was to be done [Q.E.F.] 

As a mere matter of fact we saw that this operation could 
be performed easily with a pair of compasses. It might also 
be accepted as a geometrical possibility, by allowing tliat, 
under postulate 3, a straight line or a circle may be removed 
from any one place to any other without change of its magni- 
tude ; or if we were to alter our postulate 3 to this, let it be 
granted that a circle may be described from any point as 
centre, and with a radius equal to any finite distance. 

It is quite evident that Euclid has not exliausted all the 
possible methods of this problem. An innumerable series of 
lines, each equal to B G, could be drawn from the point A. 
We see that (1) the given line B G has two extremities, to 
each of which a straight line might be drawn from the point 
A ; (2) tliat the equilateral triangle may be formed on either 
side of the straight line so drawn ; and (3) the side B D of 
the triangle may be produced either way. Of course, also, 
the given point might liave been in the given straight line B C, 
or it might have been either of the extremities of the line B G. 

if the student observes carefully the following genera! 
instmctions for the construction of the requisite figures, he 
will he able to work out all the possible forms of the pro- 
blem {1) Join the given point with either extremity of the 
given right line; (2) on either side of the line which joins 
them construct an equilateral triangle; (3) take that extremity 
of the given straight line which has been joined with the given 
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point as centre; (4) from that, with the given line as distance, 
describe a circle; (5) produce to the circumference of that 
circle the side of the equilateral triangle which terminates at 
the given line, but not at the given point; (6) with that ex> 
tremity of the same side which is remote from the given line 
as centre, with the distance from that point at which being 
produced it meets the circumference, describe another circle; (7) 
produce to its circumference that side of the triangle which 
terminates at the given point, not at the given line, either 
through its centre or in the 
opposite direction, according as 
the previously drawn line was 
produced; and (8) the line lying 
between the ^ven point and 
the circumference of the circle 
last described will be the re- 
quired line. The annexed 
figure will show one method of 
solving the question differently, 
and may suggest the other pos- 
sibilities to the patient and 
persevering. These may safely 
be left to exercise the inven- 
tive ingenuity of the student, as they involve no real 
difficulty; although, to avoid discouraging the diligent worker 
labouring to get eight different lines in his eight different 
solutions, we may mention tliat it is possible that — if the point 
A becomes a part of B 0 when produced — some of the solu- 
tions may coincide. This depends upon a property of equi- 
lateral triangles which Euclid points out in Book I. Prop. 32. 


BOTANY—CEAPTEE 1. 

INTEOnUOTORY OBSERVATIONS ANB DEFINITIONS. 

The works of creation are generally considered as forming 
three great divisions, popularly styled the three kingdoms of 
Nature — the animal, the vegetable, and the mineral. Super- 
ficial observers are apt to think that these are separated from 
one another by a sufficiently broad line of demarcation. If, 
however, we look closely into them, we shall find that there 
are but two great divisions in the eye of the philosopher — the 
organic and the inorganic. The most prominent distinction 
between the material objects wiiich surround us is derived 
from their possessing, or being destitute of, an organized 
structure : their liaving, or not having, organs fitted for 
carrying on certain functions. The want of organization char- 
acterizes mere inert matter, and affords an evidence of the 
absence of a living principle. On the other hand, the slightest 
trace of organization discovered in any natural object is a 
proof that fife is^ or at least v)as 07ice, present in that object. 

The separate particles of wiiich unorganized bodies are 
composed are either (1) elementary atoms, or (2) compound 
molecules, in which certain elementary atoms are united 
together by chemical affinity, in definite proportions. Thus 
a bit of the shining calcareous spar of which cliimney-piece 
ornaments are made consists of many molecules, or minute 
grains, united together into a mass. Each of these molecules 
again, however small it may be, consists of an atom of lime 
united to an atom of carbonic acid ; and in the hands of the 
chemist these two constituents can be disunited and exhi- 
bited separately, by the aid of simple processes and appliances. 
When these molecules are permitted to become solid, after 
having been melted by heat or dissolved in some powerful 
acid, they arrange themselves into various regular mathe- 
matical forms, called crystals. These crystals can increase in 
size only by the addition of new matter to their oiitside ; 
they do not grow or increase from within. When peculiar 
circumstances do not permit the component particles to ar- 
range themselves into crystals, they combine into shapeless 
masses, possessing the same chemical composition as if they 
had been crystallized. All such natural combinations of un- 
organized matter are called {a) simple minerals ; and (5) 
compound minerals are just heterogeneous mixtures of frag- 
ments of simple minerals (as granite of mingled pieces of 
uuartz, mica, and felspar). Of those simple and compound 
annerals the earth which we inliabit is composed. 


Organized bodies are made up of the same elementary con- 
stituents as those which compose unorganized bodies, but not 
in the same proportions, nor exactly in the same combina- 
tions. They are, however, completely and satisfactorily 
distinguished from the latter, by the presence of a living 
principle within them, and by the manner in which they in- 
crease. Their chemical constituents are not united so that 
their composition is homogeneous throughout, like that of 
simple minerals; nor do they form various composite grains 
which are irregularly jumbled together, as in compound 
minerals, but are arranged so as to form a number of orgatis, 
or parts which are fitted to carry on certain actions or per- 
form certain functions which are necessary for the life of the 
individual. The increase of organized bodies is not produced 
by the addition merely -of new particles to their outsides, but 
by a process of grovjth. This growth takes place by the de- 
position of new particles among the old ; and this addition of 
new particles to others like them already in the body, is called 
assimilation (Latin, “making like”). Assimilation is carried 
on by the nourishing particles passing into certain carities in 
the inside of the living body, or tubes called vessels running 
through them, by which they are carried and put where they 
are wanted, and become alive. Thus, the food taken into the 
stomach of an animal becomes converted into blood ; the 
blood is carried through the bloodvessels into all parts of the 
body, and is deposited where it is required : where bone is 
wanted, it becomes bone ; where flesh is wanted, it becomes 
flesh ; where skin is needed, it becomes skin. 

This process of assimilation depends on that mysterious 
principle which we call life. Life is something quite difierent 
from any of the forces to which inorganic bodies are subject ; 
and it is capable of controlling, and to a certain extent of 
counteracting, the effect of these forces. The most striking 
peculiarity in vital force, or the power of life, is its varying 
intensity at dififerent times, so that at one time the functions of 
the living body are maintained in full vigour, and at another 
carried on with languor ; and its decrease at a certain period 
of existence, so that the creature in which it resides shall 
cease to grow, shall decay, and fi.naUy cease to live, the con- 
stituents of its body becoming decomposed, to unite again in 
new forms, and contribute to the growth again of new 
creatures. 

The organized division of nature comprises two kingdoms, 
(1) the animal, and (2) the vegetoMe. Daily observation is 
sufficient to satisfy us of the propriety of such a division. 
Yet it is extremely difficult, and has hitherto baffled all the 
attempts of naturalists, to mark off’ precisely their boundaries. 
No definitions of a plant and an oMimal have yet been found 
I sufficiently precise to indicate all the conditions under which 
i different organized bodies are found ; for even to this day 
there are some species of which scientists are yet in doubt 
I under which kingdom they should be arranged. The most 
! constant, if not quite a universal distinction, and one w^hich 
all can understand, between animals and vegetables is, that 
the former alone are provided with internal cavities or 
stomachs, into which their food is taken to be digested before 
it is fitted for effective assimilation. 

Among the higher classes of each kingdom, indeed, there 
is no difficulty in pointing out the line of demarcation ; but 
as we descend in the scale we find an increasing similarity in 
external ciiaracteristics. In addition to the living principle, 
seThsihility may be considered a most marked property of an 
animal. That is an endowment by which an individual is 
rendered conscious of its existence and its wants, and by 
which it is induced to seek to satisfy these wants by some 
functions depending on its will. 

Botany is the science of plant life. There are thousands 
upon thousands of different lands of plants. Many lift their 
heads high in air, throw out spreading branches, and have 
these laden with autumn fruits. Others are so minute, so 
small and delicate, tliat we can only see them aright through 
a microscope. Between these extremes there are multitudes 
of intermediate sizes. Some grow on land, others in the 
water, a number of them even being denizens of the sea. 
Of all these botany asks, what are the phenomena of their 
life?: of what are they composed? how are they constructed ? 
what are the circumstances of their being and growth? in what 
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countries are they found ? what sort of places do they in- 
habit ? what are their characteristics 1 wimt beauty and 
charm mark each 1 what are their uses ? by what properties 
are they distinguished, for good or evil to man or animal ? 
through what processes do they pass from seed to . fruit 1 
how are they cultivated'? to what uses can they be put ? how 
long do they endure ? Such are some of the inquiries which 
tlie curiosity of man induces Mm to make, and to wMch the 
botanist endeavours to supply satisfactory answers, as the 
results of his research. Few studies are more pleasant and 
instructive ; few so well calculated to quicken thought and 
sharpen observation, to induce method and improve the 
discriminative faculties. Besides being so attractive in its 
matter, it is commended to us all the more on tMs account, 
that its objects are always with us in their infinite variety, and 
therefore afford us constantly recurring opportunities — might 
we not almost say plentiful yet innocent temptations — to 
consider the flowers of the field how they grow, the trees of 
the forest in what fasMons they develop, the lichen and the 
moss with what elegancy they clothe the rock and boulder. 

Botany may be regarded as embracing every inquiry wMch 
can be made into the various phenomena of the vegetable 
kingdom. These inqmries may have three different aims : 
(1) the investigation of the outward forms and conditions in 
which plants are met ; (2) the examination of the various 
luBctions which they perform while in life ; and (3) the dis- 
covery of the laws by which their distribution over the earth’s 
surface is regulated. For practical purposes the results of 
these inquiries may be conveniently arranged under two heads. 
The one may be called Descriptive Botany. It includes the 
examination, description, and classification of all the circum- 
stances connected with the external figure and internal struc- 
ture of plants. While engaged in this division of the science, 
we consider vegetable products much in the same way as we 
would study the component parts of some complicated ma- 
chine, of whose several portions we must have some know- 
ledge separately before we can expect to understand how 
they work together, or appreciate the purposes which each 
is intended to subserve. The other department may be 
named Physiological Botany. In it we consider these ma- 
cMnes as if in action — investigate the phenomena produced 
upon the macMnery by the moving power, which is the living 
principle. In fact, we trace the plants which we select for 
our study, from their origin by seed, through their growth, to 
their fructification and their withering and decay. 

This separation of the anatomy from the physiology of 
plants looks well in laying down a system ; but it is found 
best in practice to conjoin them, so as, after describing their 
parts, to proceed to explain their uses. Care will be taken 
in our course to explain the structure of the various parts of 
plants in a natural order, so tliat the uses of one set of parts 
having been fully unfolded, will naturally lead to the description 
of the set which are next called into play in the growth and 
life of the vegetable. 

In all descriptive sciences, as anatomy, chemistry, miner- 
alogy, and botany, there is a series of descriptive terms, i.e. 
ordinary 'loords wMch have not the same latitude of significa- 
tion that they have in common speech, and peculiar words 
expressing special forms or qualities, which we are not led, 
perhaps, to remark particularly in the cursory view which we 
take of the objects to which they refer, in the ordinary cir- 
cumstances in which we come in contact with them. Each 
of these terms has a strictly limited 
so that when 

( 1 we meet it we know e.!rac% what 

V J \ J it denotes ; e.y. the words 

and in common lan- 

V guage have the same meaning, 

^ but in botany a round leaf is 
circular, with the stalk at the edge, while an orUcular one has 
its stalk inserted at or near its centre. When, therefore, we 
meet the word orhmdar in the description of any plant, we 
know so exactly the form of leaf inmcated tlmt we cannot 
mistake it for any other. 

The practical student gradually acquires a technical glos- 
mrj/y that is, a collection of terms having special meanings, 
wMdi by and by he transfers to his memory. 


For no other science has there been formed a glossology-- 
as De Candolle calls it, or a terminology, as we usually name 
a collection of technical words — so precisely descriptive and 
so felicitously skilful and appropriate as , botany possesse.s. 
Each part of a plant has been distinctively named, and tb<^ 

! form of each part, however minute, has had a large number 
: of specific terms set apart to describe it. By this means the 
botanist can convey or receive a knowledge of the form and 
structure of a plant as exact as if each minute part of it was 
presented to him, not only in reality, but as if largely magni- 
fied. The terminology or peculiar vocabulary of a classifica- 
tory science, when the sense of its terms is known and fixed — 
that is, when the same word always expresses the same idea, 
and the same idea is always expressed by the same word— 
imparts clearness and precision to the whole science. It at 
once phonographs and photographs what is spoken of. The 
Jlo^ver has been successively discriminated into the caly:i% the 
corolla, the stamens, and the pistils. The sections of the 
outer whorl of a flower were named sepals by the Flemish 
botanist N. J. Necker (1729-93); those of the corolla or 
inner whorl were called petals by Columna. Perianth was 
used to denote both calyx and corolla, whether one or both 
are present or are so blended that they cannot be easily 
distinguished in the floral envelope. Erhart and De Can- 
doUe use for this the term perigone. The part in which the 
grain, fruit, nut, pod (as it may be) is, is called the pericarp. 
By descriptive terms, distinctly defined and definitely com- 
bined, such as these a, re, the language of botany is exquisitely 
suggestive and singularly simple when once thoroughly known. 

Of course, the rude pre-scientific, if not unscientific, nomen- 
clature and classification of plants into trees, shrubs, and 
herbs, wMle useful enough in their own day and way, are too 
indefinite and deficient in character to be of seiudce, except 
in every-day speech. Even the division of plants made by 
Dioscorides into aromatic, esculent, medicinal, and vinous, 
though long popular, is now felt to be insufficient to express 
what we have learned of vegetable life, forms, and character. 
Though no attempt to confine the infinite variety of nature 
witMn the narrow bounds of any possible nomenclature or 
definition is likely to be permanently successful, yet the in- 
vention and use of a well-chosen mark for or definition of 
any actual phenomena in — or object of — nature helps to keep 
our minds attentive to its peculiarities, and to recall them to 
our memories. We cannot too strongly commend the botani- 
cal student to acquire with care an exact acquaintance with 
the technical terms of the science and their meanings ; they 
contain locked up in them treasures of wisdom and right- 
thinking. He will find himself greatly helped to tins know- 
ledge by the numerous carefully drawn Plates accompanying 
and illustrating these lessons. 

The pleasant intimacy with natoe into wMch botany brings 
us gives it a great charm. Every plant of the field before 
it was in the earth, and every herb of the field before it 
grew” was formed for a purpose, on a plan, and with its own 
special nature. Ever since man knew them he has been In- 
debted to them and curious about them. They have furnished 
food both for body and mind. They have given joy and been 
made an object of care. Hot only have cereals and fruits 
received culture, but flowers Iiave been tended and loved. 
Forests, fruit, and ornamental trees, flowers and aromatic 
plants, shrubs and herbs, corn, wheat, and grass, orchards, 
vineyards, and gardens are mentioned in Scripture, and Solo- 
mon, in his God-given wisdom, “spoke of trees, from the 
cedar tree that is in Lebanon even unto the hyssop 

that springeth out of the wall.” Homer mentions 
the gardens of Alcinous and the vineyards of Laertes, and 
tells us of Lycaon pruning figs in the orchard of his father 
Priam. Among the RMzotomoi or root-cutters of Greece, who 
used their knowledge in making magical charms, there must 
have been considerable acquaintance with those plants in 
wMch “ poison hath residence and medicine power,” Aristotle 
probably founded botanical science, for his knowledge of 
vegetable physiology was wide and wonderful. His suc- 
cessor Theophrastus bestowed much attention on the 
organs, tissues, and properties of plants. From the Greek 
and Eoman poets we gather that a considerable amouni 
of accurate knowledge of the habits of plants was diffuseti 
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among them, and through them was communicated to their 
readers. In later times botany was mainly studied as an 
auxiliary to magic and medicine. The Arabian herbalists 
passed on their knowledge to the monks. At the close of the 
middle ages, Sprengel calculates that about 1400 species of 
plants were known to the botanists of that time. Cuba’s 
^‘HOrtus Sanitatis” (Garden of Health, 1485) was the first 
work on natural history illustrated with woodcuts. In 1532 
Otho Brunsfels, a Bernese physician, began a reformation in 
botanical science. His Herbarum Yivse leones ” (Living 
Likenesses of Plants) excited enthusiasm. Leo Fuchs 
(1501-65), in whose honour the Fuchsia is named, taught 
the reformed botany in Tubingen. In his Commentaries 
on Bioscorides ” (1644), P. A. Matthiolus, of Sienna, collected 
all the medico-botanical knowledge of his age. Conrad Gesner 
unfortunately died (1565) before his collection for a general 
history of plants was published. For this he had above 
1500 drawings prepared, and he first suggested that the true 
nature of the distinctions of plants should be sought in their 
organs of reproduction rather tlian in those of nutrition. 
TMs originated systematic botany. Charles d’Ecluse (Clusiiis) 
Introduced neatness, exactitude, precision, and method into 
botanical descriptions and experiments. The botanical gar- 
dens of Tienna and of Leyden, while under his care, became 
famous for their classification, excellence, and adaptation to 
instruction. J. Junge, of Liibeck, aided the movement for 
clearness of definition and accuracy of description. J. A. 
Cortusi, director of the Botanic Gardens of Padua, and author 
of a work on “ The Simples of Padua ,* ” W. Turner, of Mor- 
peth; Rembert Podongeus, of Holland; A. Csesalpinus, the 
Aristotelian of Arezzo; and the two Bauliins (Jean and 
Gaspard) of Amiens, followed up Gesner’s idea, and were 
the most famous students of vegetable life in the sixteenth 
century. 

Matthew Lobel (1558-1616), a native of Lille, but resident 
In England in Elizabeth’s time, who published his Planta- 
rum Historia ” (History of Plants) at Antwerp in 1570, has 
had Ms name renowned by Linnseus as the designator of 
the genus Lobelia. He first devised the method of arranging 
plants in their natural order, and several of Ms combinations 
are acknowledged even now by writers on systematic botany. 
Gerard’s Herbal ” (1697) was in Ms day the standard book 
on botany, in England. It was mainly an adaptation of 
Bodonseus, unskilfully redacted, with Lobel’s classification, 
and with a careless reproduction of the plates of J. T. Taber- 
naemontanus’ Hew Complete Herbal,” which had been 
edited in a second edition (1590) by Hicolas Bruner after the 
author’s death in 1588. 

A new departure in botanical research was taken by the use 
of the microscope in the examination of the elementary organs 
of plants. Heiishaw, in 1661, discovered by its aid the spiral 
vessels or elastic coils of fibres running from end to end of 
the stem-stracture, and shortly afterwards Hooke, by the same 
instrument, examined the cellular tissue. Grew, in his An- 
atomy of Vegetables,” communicated his researches in physio- 
logical botany. He was the demonstrator of the functions 
of stamens and pistils, and the discoverer of the difference 
between monocotyledonous and dicotyledonous seeds. Mal- 
pigM also inyestigated microscopically the structure of 
vegetables, and made many valuable contributions to our 
knowledge of plant-life. Following the pathway of experi- 
mental observation thus suggested, John Ray, in his “Historia 
Plantarum ” (1686), not only cleared up many points in the 
structure and functions of plants, but set forth a philosophy 
of classification. A. Q. Rivinus, in Ms “ Introductio ad rem 
Herbariam,” P. Magnol (after whom Plumier named the 
beautiful American magnolia trees), in his “ Prodromus 
Historiae Generalis Plantarum,” and J. P. de Tournefort, 
famous both as a traveller and a botanist, in his “ Institu- 
tiones rei Herbariae,” proposed other systems of classification, 
founded not on physiological principles, like that of Ray, but 
on the outward (Rfferences in the corolla of plants. After 
them arose Linnaeus, the revolutionizer of botany. He was 
a genius, vigorous in thought, rigorous in logic, precise in 
speech, patient in well-doing. He was the inventor of the 
most terse and lucid technical nomenclature which, up to that 
time, the world had ever seen. The neatness and accuracy of 


Ms distinctive definitions were unrivalled, and he seems to 
have been esteemed as one who had caught Protean nature 
in a verbal net at last. Antoine L. de Jussieu, a disciple of 
Ray, produced in 1789 his “ Genera Plantarum,” in wMch, 
adapting the simple and accurate language of Linnaeus to 
actual scientific requirements, wMle adopting the principles 
of Ray and the fundamental distinctions of Tournefort, he 
produced an arrangement of plants more nearly in accordance 
with their natural relations than that of any previous system. 
He replaced verbal by vital botany. Patrick Brown and 
A. P. Be Candolle followed Jussieu, and improved as well as 
extended the systematics of plant-life. To Albert van Haller 
we also owe much as a philosopMc promoter of botany — 
mainly, however, on lines opposed to those of Linnaeus, 

Another era dawned upon botanical studies when Goethe, 
with a poet’s fine sense of analogies, issued Ms “ Metamor- 
phoses of Plants,” and structural botany took, on the basis 
of Ms suggestion, the precision of science. His idea was that 
all the organs, which have so many functions to perform and 
so many names applied to them, are in fact only one organ 
modified The type-form, is the leaf ; the bract is a contracted 
leaf, the fii’st modification of a common leaf towards a change 
into the floral organs ; the calyx is a combination of several 
leaves forming an external envelope for the flower; the 
corolla is a union of several other leaves, coloured, and form- 
ing the second envelope of the flower ; the stamens are con- 
tracted and coloured leaves, with the pulp that connects the 
veins of leaves in the condition of powder ; the pistils, another 
arrangement of leaves, rolled up and combined for a scientific 
purpose. Goethe’s views have influenced the minds of students 
of vegetable physiology much. 

The Hedwigs of Austria, father and son, who devoted 
themselves assiduously to the physiology of cryptogamic 
plants; Bevaux, who established at Bayeux a fine botanic 
garden, and along with La Galissonike did much for the 
culture of magnolias ; J. Gaertner, of St. Petersburg, whose 
work on “Carpologia” made valuable suggestions; L. C. 
Richard, editor of Bulliard’s “Botanic Bictionary,” carried 
on the science in its practical progress and theoretical amend- 
ments ; and F. C, Medikus pursued the study of structural 
botany with good results. By their labours, physiological, 
descriptive, and practical botany were cultivated with zeal 
and made advantageous to human welfare. 

The modern progress of botany has for the most part con- 
sisted in efforts to substantiate, modify, and consolidate the 
principles of the science ; to work out the details into a con- 
summate whole ; and to arrange in lucid order the facts which 
accumulate so rapidly now-a-days concerning the plant-life of 
the globe. Among its more illustrious cultivators have been 
the unfortunate Stephen L. Endlicher; Adolphe T. Brou- 
gniart, most famous in fossil botany ; Robert Brown, whom 
Humboldt described as “the cMef of botanists;” K. F. Meisner, 
of Basle; K. F. Martius, of Munich; John Bindley, professor of 
botany in University College, London; Sir William J. Hooker, 
and Ms highly distinguished descendants, whose names are 
written on almost every page of modern botanical discovery. 
Researches in vegetable physiology of noteworthy importance 
have been made by H. F, Link and F. J. Meyen, of Berlin; 
Hugo von Mohl, of Tubingen; and M. J. ScMeidan, of Jena, 
who opposed the views of Baron Liebig on organic chemistry 
in its application to vegetable physiology. To these might 
be added J. G. Macvicar, the expounder of the moiphology 
of plants; Leo H. Grindon, who has placed botanical studies 
before the public in a lovably popular manner, yet embued with 
a thoughtful felicity of exposition ; Baniel Oliver, William 
Carruthers, J. H. Balfour, and many others in Britain, who 
have supplied well-digested summaries of the essentials of 
botany. Along with these, also, we might name Liierssen, 
Prantl, Sachs, &c., who have illuminated the science abroad 
with clear statement, apt illustration, and philosopMc views. 
Besides these there are numerous professors of the science in 
many universities, and men of mark connected with innumer- 
able botamcal societies, metropolitan and provincial, whose 
labours deserve honourable mention, though space forbids our 
now extending this notice by special references to the mass of 
fine expository papers which the Transactions of many botani- 
cal associations are constantly accumulating — ^all proofs of the 
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living. Interest which this particular branch of .the study of 
imture awakens in Intellectiiai circles.' 

Flora was the name given by the Romans to the goddess 
of flowers ; and her name is now used to indicate a book con- 
taining a systematic botanical description of the plants of a 
particular country. Thus we have a Flora Britannica, con- 
.taining .descriptions of ail the plants wliich are natives of 
Great "Britain ; a Flora .Lapoiiica, describing all the plants in 
Lapland ; a Flora Americana, telling us about the plants in 
■ America and .on a smaller scale several local floras. 

A flora is arranged like a dictionary, and you search in it 
till you find a description corresponding to the specimen you 
want to know about ; and thus you ascertain its name, its 
connections, its localities, its habits, and its uses. Although 
the various kinds of plants are so many, that above 2400 
species of flowering plants are enumerated as natives of Bri- 
tain, there is no diiiicuity in finding out most of them, after 
having got grounded in the meaning of botanical terms, and 
somewhat practised in the mode of using them. 

But after having examined a plant, and ascertained its 
name, qualities, &e., it is often desirable to preserve it, so 
that it can be referred to at a future time. A good specimen 
ought to be selected, laid in a natural position between sheets 
of soft gray paper, placed between two boards, and subjected 
to presSire. The paper should be changed daily, until the 
plant has become quite dry and stiff. It may then be fixed 
on a sheet of paper, on which is written its name, the place 
where it was gathered, with the date, and any other memo- 
randa tliat may be thought of. When these accumulate, 
they can readily be arranged in families, &c. A collection 
Diade in this way is called a kerhariim or hortics siccus (dry 
garden). 

As a means of improving and exercising the natural facul- 
ties of observation, of training the mind to inductive reason- 
ing, of widening and quickening the sympathy and taste, 
botany has established its character. It stimulates the ac- 
tivities of the senses, it brings the mind into direct contact 
with nature in all the bounteous fulness of her glorious various- 
ness, supplies a fund of easily carried knowledge, excites many 
happy emotions, and amidst a pleasant open-air deliciousness, 
it nourishes the intellect. It needs no costly apparatus to 
commence with. In the highways and the byeways, in the 
meadows and the hedgerows, by runnel or brook, in glen or 
glade, on mountain-slope or sea-margin, in the clefts of the 
rock or the crevices of rained walls, in garden or field, in 
marsh-waste or forest, at home or abroad, the varied and 
beautiful life of the vegetable kingdom is to be found. In- 
door the fern- case or the flower-stand may keep the spirit 
awake to the mystery of plant life, and out of doors the weed 
is precious as a lesson book, and the flowers are full of the i 
exquisite joy of wisdom. The moss, green as an emerald, 
grows on the field-dyke, the foxglove's purple cup enlivens 
the hillside, the small blue eye of the “ forget-me-not ” peeps 
out at us from the quietest nooks, the daisy — “ wee modest 
crimson-tipped Sower” — decks the viflage green and decorates ! 
the river-bank, the dell is “ all golden with the never bloom- 1 
less futze,” “the pansy freaked with jet” hides under the ' 
hawthorn or the hoHy, the flexile woodbine spreads its cream- 
coloured whorls of flowers along the pathway fence, while, as 
Cmbbe says, 

“ In every chink the fern delights to grow, 

With glossy leaf and tawny bloom below.^ 

We have just to begin, examine, grow interested, and become 
wise. The pursuit passes into pleasure, and the study steadies 
the mind. Order, plan, purpose, and beauty ; fragrance, 
grace, utility, and attractiveness inform and delight us. 
Common things as they are, plants supply and induce uncom- 
mon wisdom and the most innocent gladness. Besides the 
ease with which it can be studied, the readiness with which 
ma^rials for pursuing it may be found, and the healthy and 
exhilarating nature of the employment it affords, botany sup- 
pEes a most excellent intellectual training. It is character- 
hmd as a dassificatory science by the excellence of its termin- 
ology and the distinctness of its nomenclature. The names 
of plants are nearly all derived from the Greek, and iwre 
Hie inOit..i^dy expressive that hai^e ever been mvmit^ 


They are models of pliiiosophica! precision. Systematic 
thought must be indicated by and incorporated into a syste- 
matic set of names. The sign and the thing (or thought) signi- 
fled must thus be made one. As the Latin Ene has it^ 

Nomina si nescis, perit et cognitio rernm.”, 

(If the names of things thou knowest not, 'even the knowledge ol. 
them perishes.) 

It is essential to clearness of exposition, and even to accuracy 
of thought, that science should have a systematical, compact, 
appropriate, and complete vocabulary. Then the whole 
aggregate of knowledge which it has systematized is capable 
of being put and kept before the mind as a science. The 
excellent system of Csesalpinus failed to influence scientific 
botany as it ought, because its phraseology was not moulded 
into simple and precise expressions. When, at length, botany 
gained an articulate and wisely-planned vocabulary, it took 
its place in the hierarchy of the sciences. 

In 1738, the celebrated Linngeus, professor of physic at 
Upsal, in Sweden, published his famous work on Botany. It 
created the science at once. Previous to his time botany 
was a mere list of plants, with some not very accuiate de- 
scriptions of their external appearance. His powerful mind 
— of which the distinguishing characteristic was the capacity 
for generalization — saw that as all plants are alive, and have 
the power of producing successors, a ground for scientific 
classification was quite attainable. 

Linnseus remarked that in plants, as in animals, there is 
a distinction of sexes, into male and female — the females 
being those in which the seeds of the young progeny appear, 
and on which the care of producing and nourishing them 
devolves until they are capable of independent existence. In 
a large proportion of plants, the males and females can be 
discriminated from one another ; and of these plants, he 
formed a great division, which he called Phanerogamous^ from 
two Greek words signifying a conspicuous marriage. This 
includes Flowering plants. In the remaining division of 
plants, the germs which are to form the young appear in a 
difterent manner ; there is no obvious mark which would lead 
us to call one male and another female; and hence he called 
this division Cryptogamous^ from the Greek word signifying 
a concealed marriage, and this division contains the Flowerless 
plants — such as ferns, mosses, sea- weeds, and lichens. 


THE GERMAN LANGUAGE.— CHAPTER I 

ITS ALPHABET AND PEONU NOTATION. 

German? is “the laboratory of thought;” and hence the 
German language, as Leibnitz said, “ seems to be the daughter 
of philosophy.” Those who wish to study German as a dis- 
cipline will find in it an excellent means of exercising, 
strengthening, and enlarging the powers of the mind. The 
commercial and political importance of Germany among the 
nations is making itself felt in all lands, and those who would 
hold rank among the merchant-craft or the social powers of 
their age and time, require to attain a competent knowledge 
of the master-tongue of the Continent, German life is de- 
veloping in every form, and German therefore is gaining 
greater power and influence and interest in many lands and 
in many relations. German literature is the most active, 
productive, and progressive in Europe, and the scholars of 
Germany are the pioneer students of the world. In theology, 
medicine, philology, philosophy, applied science, education, 
and erudition, the great currents of thought are all set by 
influences originating in that land of industry, enterprise, 
thoughtfulness, and thoroughness. AH these vital considera- 
tions tend to make the study of German a duty and a necessity, 
A notion prevails somewhat widely that German is a diffi- 
cult language to learn. This is very far from being the case, 
if we once get over the obstacle of using and realizing a new 
alphabet. That implies but a slight amount of observation 
and application. A very large number of the etymological 
roots of the Gerinan language are quite similar to our own, 
and are therefore familiar to our minds. The methods of 
derivation and composition are for the most part uniform and 
carily understood. The ordinary prefixes and affixes are 
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readily learned and employed; while nearly 20,000 words 
collected from classical sources and incorporated with but 
slight alterations into the language of England as well as of 
Germany, supply a considerably large vocabulary, which one 
may almost say is common to both languages. These are no 
Insignificant helps towards the acquisition of a knowledge of 
German. 

The real difficulties in the study of a foreign language, as 
they suggest themselves to the mind, are (1) the large demand 
made on the memory to acquire a new vocabulary *, (2) the 
care necessary to conjoin the proper meaning to each word 
when seen, heard, or thought of ; (3) the committing to 
memory of the inflexions of a complex language, and attend- 
ing to all the intricate minutioe of their regulations and 
exceptions ; (4) the acquirement of a facility in placing the 
words in the syntactic order proper to the language being 
learnt; and (5) the express indispensabiiity of gaming a 
knowledge of idiomatic phrases and specific exceptions, in- 
wrought with the associations of those who habitually use 
them, but hard to be retained when these associations them- 
selves need to be made matters of study. 

It is easy to place this list of difficulties before our eyes in 
small compass, and when we see them thus all at once before 
us, we are naturally inclined to slirink from encountering 
them. But though w'e can, in imagination, take them all 
into our thoughts as a multitude, we must in actual practice 
engage with them only in detail. The vocabulary does not 
require to be all learned and known before we can begin to 
read, write, or speak. Indeed the entire vocabulary of any 
language — least of ail a lining one — is seldom known to any 
one in all its terms, variations, and peculiarities. There is 
always a large part of every vocabulary of utility only to 
experts and specialists. The usual vocabulary of ordinary 
men is not extensive, and even that we acquire by degrees 
as we go on, not all at once. Experience and usage, as well 
as the frequency with which words and phrases recur to 
memory and are repeated in speech, aid greatly in facilitating 
the correct conjoining of meaning and word. As to inflexions 
and conjugations — though they all require to be set forth in 
systematic order — a large proportion of those wiiich are most 
taxing on the memory and understanding occur seldom and 
exceptionally, and so need not trouble the student much in 
his early progress; or they are so commonly in use as to secure 
recognition and observance almost involuntarily. 

The construction of sentences in every language depends 
on the special nature of men’s liabits of thought; but habits 
of speech also affect their manner of tMnking; and so power- 
ful are human associations that we seldom recall to memory 
the words of any language without remembering something 
of the collocations they assume. Men very soon, wliile ac- 
quiring a language, have to think in tliat language, and in 
that way its collocations come easily into the mind — even 
when the syntax which rules them is not present in all our 
thoughts. Habit is a great helper. Idioms and peculiarities, 
just because they are so, are likely to impress the mind and 
dwell in the memory permanently, and by constancy of recur- 
rence soon acquire the familiarity which arises from use. To 
the thoughtM mind there is therefore no ^eat cause for 
hopelessness in entering upon a course of studies in a foreign 
tongue. It is evident that with earnestness and care no 
ordinarily endowed mind need hesitate to devote himself to 
such a study through fear of failure. To get begun is almost 
always the worst part of an undertaking. 

To begin at the beginning we must, of course, set our minds 
to the acquisition of some knowledge of the pronunciation of 
the language we are about to study. A few general remarks 
on the elements of all articulate speech-sounds may help us 
the more readily to apply the knowledge of the production of 
vocal sounds which we have, to the comprehending of the 
more specific pronunciation or system of alphabetic sounds 
wiiich ^stinguishes the German language. 

Marq either imitating sounds heard from other creatures, 
or naturally feeling within himself the power of producing 
sounds, developed the capacity of speech, and has, out of a 
few primitive elementary changes inade by slight movements 
of the vocal organs, construct^ a simple, powerful, and ex- 
oressive representation of thought by words, words which are 


made up of syllables, and syllables which are made up of letters 
— ^letters capable of being arranged in order as an alphabet. 

The alphabet used in Germany is most generally known as 
Gothic, As the earliest printed books imitated the contem- 
porary writing, and the first use of printing types was made 
in Germany and the Netherlands, the books, which are the 
delight of bibliomaniacs and book-hunters, are wliat are 
called ** black letter,” i.e. are printed in tliis Gothic cliaracter. 
What are known as the Roman cliaracters were used very 
generally between the fifth and the twelfth centuries. The 
Gothic then began to prevail, and at the introduction of 
printing acquired predominance, till in the sixteenth century 
Aldus Manutius endeavoured to introduce the Venetian or 
Aldine, now known as the Italic alphabet. This came only 
into exceptional use, and Roman characters at length carried 
the day. The Germans, however, adhered to their own 
system of typography, and continue to use the Gothic alpha- 
het — though of late many of the authors and several of the 
publishers of Germany have commenced to use Roman char- 
acters in their books. The movement thus begun may per- 
haps lead to the supercession of the Gothic type; hut mean- 
wMle the student of German requires to familiarize Ms eyes 
to the perception of tMs character, and will hereafter need 
to teach Ms hand to use a fresh form of penmanship. We 
may just now content ourselves with teaching and he with 
learning the Alphabet, wMch will be found on page 66. 

The lungs, the throat, the mouth, the tongue, and the nos«i 
are the organs of articulate speech; aspiration, voice, anii 
articulation are the agents employed in the production of 
speech-sounds. Aspiration is an intentionally strong breath- 
ing, wMch helps to impart force and effectiveness to vocal 
sounds. We perceive the difference when we produce the 
vowel sound ahl and the aspirated one ha I Voice is the 
tone resulting from the unimpeded passage of air through 
the organs of speech. Articulation is that series of changes 
in the position of the organs of speech required to produce 
distinct sounds. The immediate vowels are a/ i/ u; the inter- 
mediate, e and o — the former having its origin between a and 
i, the latter between i and u. The vowels O/ have a 
more perfect vocal character than i and and are regarded 
as liquid or flowing vowels. This difference enables the liquid 
vowels to yield a much greater variety of delicate shades of 
sound than i and u, the fiexional or consonanted vowels. The 
immediate vowels recur in all languages, the intermediate in 
most. These five definite pure vocal sounds are expressed 
by those five simple letters employed in European languages 
for vowels, Of C/ i, O/ u. In German appears as a simple 
vowel in foreign words only, and then has the sound of it 
is never used, as in English, with a consonantal power. 2C/ a, 
has the same sound as a in far^ are^ papa, lias two 

different sounds: (1) long, as in fare^ fate; (2) short, when 
followed by two consonants or a double one, or at the 
end of a word, or in an unaccented final syllable, as e in 
get. @/ when doubled, is sounded ay; it is never sounded 
like ee in sneer, % i, is pronounced like ee in feet. Of o, 
resembles o in so and hons, or oa in moan^ when long ; and, 
when short, <3 in loss. But oo is always long, like o in those. 
Uf U/ when long, has the sound of oo in soon or u in rule; 
when followed by two consonants, short, like terminal u in 
useful. If we arrange the vowels in the order of their issue 
from the vocal tube if t, at O/ U/ there can he formed six true 
diphthongs ai, au/ ei/ cu, oi/ ou. The imperfect diphthongs 
are any other combinations of the five original vowels, such 
as atf aOf ca/ eo/ ia^ te/ tO/ tu/ uCf mt ui/ uo. The first two of 
these form the links between the two classes, and might be 
called semi-perfects. 

Of the foregoing six perfect diphthongs, German recognizes 
the following four, viz. ®i/ ei, like y in my or ^ in mine; Zif 
aif has a slightly longer and more open sound, as i in j^e or 
y in shy; Zu/ au, as ou in about, sound; @u, eu, like oi in 
point, or oy in hoy. Three pure vowels, a, o, u, are capable 
of being softened or modified by putting the letter e after each 
if a capital, and by e (or two little dots over each in writing) 
If it is a small letter. These modified vowels are pro- 
nounced as follows, viz., Zst long, Uke ai in fair; short, like 
e in mre; Dc, 6, has no exact counterpart in the English lan- 
guage ; li is like m in the French word and slightly 
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resemWes oo in spoon^ or m in Tmiton spoken shortly ; He; fi/ 
like m in due, but less sharp and hard. ' The three vowels, 
a# if 0/ may be doubled , to indicate that they are long ; t is 
lengthened by putting e after it ; and all the vowels are long 
when b mute, belonging to the same syllable, follows them. 

The organs engaged in the formation of articulate sounds 
■act pair-wise In the production of consonants. One part is 
active, movable, and capable of exerting pressure on the other, 
which' is passive, motionless, and impressionable. The under 
iip and the upper lip can move and compress. The tongue 
is mobile both in the frontal and the hinder part. The teeth, 
palate, and nostrils are, comparatively speaking, stationary. 
Consonants differ in their character according to the organs 
by which they are chiefly articulated and enunciated. Hence 
they are divided into labials, produced by the lips ; dentals, 
by the palatals, by the palate; nasals, tlirough the nose; 

and pitturals, in the throat. Consonants formed by the 
same kind of organic action may be considered as homogeneous 
and classified together as an aid to the proper understanding 
of them, and a help towards their proper articulation. 

1, The aspirate i) — being formed by the mere passage of 
the breath through the mouth — cannot be classed among 
consonantal articulations. It is either (1) silent, when fol- 
lowing a vowel or the letter t in the same syllable; or (2) 
audible, and then pronounced as in English. 

2. The sound of the mutes is momentary, the result of a 
sudden expulsion of the breath tlirough the organs more or 
less brought into contact by articulation, and becoming audible 
when the breath passes through the articulated organs. Those 
letters which do not admit of free vocal intonation, fall natu- 
rally into three classes : 



Labiala 

Lingaaia. 

Guttiirals. 

1. Mutes, which are 




1. Soft, , 

b 

b 

3 

■ 2. Hard, 

F 

t 

! 

3. Aspirate, 

[1. Semivowels, or Liquids 




1, Imperfect, 




2. 

m 

1 

n 

i: 

ng 

HI. Sibilants, 

f 

§0/ Cf fd) 



The consonants h, u f, % b m, p/ tf h and § are pro- 
nounced as in English, except that 6 and b/ when they end a 
word (or even a syllable) followed by another consonant, take 
a harder sound, somewhat liker p and t M is never silent 
before u. In words ending in tion from the Latin, t sounds 
as U, 

@ has the Irnrd sound of English p in guard. When pre- 
ceded by (If Of U/ or au/ at the end of a word or syllable, it 
sounds like Scotch ch in loeh, gh in Irish lough; ng is pro- 
nounced as in song. In the unaccented final tg the pronun- 
ciation is tch. 

S has the sound of g in get, except in words derived from 
the French, when it retains the sh sound. 

SI is sounded fully and distinctly in all situations. 

© is always hard and Mssing, as in English supper; f is 
harsher still 

Long f is placed at the beginning and in the middle, i only 
%t the end, of syllables. If in a non-composed word there are 
two f one after another, they are written ff, Laffer/ water; 
mifcH; kncrw; mulfen/ mtist. 

B is pronounced like English /. 

SB resembles in sound the English and French 

3 takes the sound of ts in its, 

T)ie double and compound consonants in German require 
considerable attention. 

d)/ when preceded by O/ u, and au/ resembles ch in 
the Scotch loch, or the Greek x > when it follows C/ i ct/ 4/ 
fiU/ m, or 6/ as well as after any consonant, it takes a less 
guttural and a more palatal sound, like ough in Old English 
hmigh, or h in hollow. As an initial it takes the sound of t, 
and when followed by in the same syllable it is pronounced 
Bke % 

in the middle and at the end of a word is similax to 
English cL It never, however, follows a consonant in German, 

When a word having cC in the middle of it requires at tie 


end of a line to be divided, it is resolved into tf; e.g, pcfie 
undivided, ^uMit divided. 

011 is exactly Eke English qu in quell, quire. 

f and has quite the sound of the double s In English 
lass, less, loss. 

Tiarks says, There is a great difference between f and'f; 
the former being a double f with a double sound ; the latter a 
sharp f/ with the sound of the English « in so7i. As the double 
f ({[) can neither be sounded at the end of a word nor after 
tf the Germans in former times never used it in such a case, 
but employed f instead. Some modem writers, however, 
retain the ff (for which a new type has been made) at the 
end of a word and before tf when the vowel in the syllable is 
short or acute: as, gafg; cask; ^af§; hatred; river; 

mufg; gofg; |af^t They use f at the end of words and 
before L when the vowel in the syllable is long or broad, and 
after a diphthong: as, 0paf; joke; @ruf; greeting; 
thrust; grof; great; fpaft/ aft? industry; aujer; fliefen; 
flcif tg. Whenever any of the first-mentioned words, with a 
short or acute vowel, increases, the |f must be used : as 
casks; ^aj[eu; to hate; glftffe; rivers; gofen. But 

when those which have a long or broad vowel increase, the 
f must be used : as, 0pd^e/ e, e; grof e. A simple 
final i must be used at the end of those words which require 
f only when they increase: as, ©ra^/ grass, pi. ©rdfer^ 
glass, pL @ldfer5 Soo^/ lot, pi Boofe.” 

requires a closer compression of the lips tlian a simple 
p; Vikepp in appeal. 

is pronounced as in shrift, childish. 

0p and have a little of the h sound introduced, as if 
sh{ee)p or sh{ee)t were articulated without their vowels. 

only len^hens the preceding syllable when medial or 
terminal, and f is not sounded when tf) occurs at the begin- 
ning of a word. 

gj is the mode of representing a i doubled after a vowel ; it 
never follows a consonant. It is pronounced Eke ts in its. 

The pronunciation indicated in the table (on page 66), and 
in the remarks annexed to it, is, of course, given as only 
approximately correct. As the late Rev. J. G. Tiarks said : 

It is almost impossible to teach the pronunciation of German 
by writing, without the assistance of the voice; for every 
language has peculiar sounds, to which nothing similar is to 
be found in another.” In all countries there are varieties of 
tone and dialectic differences of pronunciation. These bear 
but an insignificant proportion, however, to the points on 
which substantial agreement exists, and it may comfort those 
who sigh, perhaps, with a vain regret that it is impossible by 
books to gain an absolutely accurate German pronunciation, 
to remember that even an actual residence in the country 
would not infallibly confer that confessedly inestimable boon. 
In one part of Germany sounds are appropriated to letters 
which are not used to represent them in another; and the 
teacher of German who has been born and educated in one 
part of the Fatherland would find minute differences in the 
value which he would assign to certain letters and that 
which would be assigned by one belonging to another part. 
We have done our best to place before our readers, in plain 
instructions, the nearest approach that can be made to a 
correct method of producing the sounds peculiar to German 
speech, and in regard to our endeavour we may quote again 
the words of the thoroughly competent Tiarks, with reference 
to the fact here stated : — “ The pronunciation which we have 
endeavom-ed to indicate is that called bie *|) 0 (^beutfd[)e 0pra<j^e; 
the High- German Language. The Lmv-Qerman, bie ^iatU 
beutffbe 0pcad)e; is spoken by the common people in the north 
of Germany. In several provinces in Germany where High- 
German is spoken as the language of the educated, the natives 
deviate from the proper pronunciation. The upper-Saxons, 
for instance, pronounce the three soft letters, b; b/ g, like the 
hard p; L and again, p like b. SSaum they pronounce 
^auiU; >Datt ! — ^anlt @abc — itabc; ^o^lcn — SSo^len* In the 
south of Germany, especially in that part formerly called 
I Swabia, f is pronounced like fd^ before t and p: as, 0tanbe; 
hour, is pronounced 0d)tunbei 0piel, play, 0%tcl In sev- 
eral provinces fi is pronounced like ie; eu Eke ev 5 like the 
broad c: so that no difference is perceptible in the pronuncia- 
tion of door, and animal; beulcn; to howl, and 
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to cure; hit S5feii; the wicked, and bie Sefen^ the 
brooms. The lower-Saxons omit the sound of d) after f/ and 
so pronounce fneiben instead of fc!)neiben/ to cut; finer instead 
of [c^wet; difficult; they also sound b for t: as, Sag for Sag/ day. 
In some parts of Q-ermany, g is pronounced like y in ^/ear, or 
the German j in ja/ yes: as, eine iebratcne San§ unb eine 
jefalgeiie 3 ur!e if! eine jute 5 abe Sotted/ for eine gebratene 
unb eine gefa^eiie @ur!e ift eine gitte ©abe (Sotteg^ that is, 
roasted goose and a salted cucumber is a good gift of God.’’ 

This is enough to show that, if the learner applies himself 
with due diligence and ca-re to the instructions given, he will 
be able to acquire a power of speaking the German language 
not unlike that of a moderately well-educated native who may 
be unversed in the minor punctilios of pronunciation, but who 
can make Ms meaning known and Ms intentions plain. 

Owing to the predominance of consonant sounds in the 
German language, it is perhaps more difficult than English 
to inspire its sentences with melodiousness. Tliis, however, 
may be greatly aided by care in the selection of phrases and 
in the collocation of words. The frequency with which short 
unaccented syllables occur and recur constitutes another 
element tending to inharmoniousness of construction ; but the 
difficulty arising from this source is greatly lessened by the 
Biq)ressiveness of the roots and stems of its vocables, and by 
the clear significancy of its prefixes and affixes. Both of 
these facts, again, give good ground for hopefulness in the toil 
of acquiring a fair pronunciation, for as every letter (except 
t) in some cases) is sounded in German, an accurate acquaint- 
ance with the etymological elements of the language, which are 
really few and simple, supplies the ability to use the immense 
number of derivatives compounded out of these, with no 
further exercise of memory and thought than is requisite to 
master and retain the primary roots, stems, prefixes, and 
affixes, and the very few regulations concerning their com- 
position to which they are subject. The oft-decried abstruse 
terminology of German is, in itself, not so full of inherent 
difficulty as many people imagine, wMie it 1ms this valuable 
compensatory quality, that it secures for the language the 
power of being self-interpretative. It is true tliat German 
has been far too little elaborated as an instrument of 'conver- 
sational entertainment, and has not therefore been so much 
polished and simplified as some other languages of nations 
more demonstrative in their social relations. It is too bookish 
and literary, and therefore inflexible and systematic; but 
that is a defect which is rapidly being remedied in the freer 
and fresher life of the nation. MeanwMie the objection 
wMch may be predicated of the language in itself has no effect 
other than a favoorable one as regards the learning of the 
language by a foreigner ; for the latter must alw^ays gain 
most of Ms knowledge by the use of books, and the more 
bookish the language is in itself, the more easily may the 
mind be brought to use it. 

Observe, however, particularly that in German every letter 
—with the exception of b M the middle or at the end of a 
syllable — is pronounced. There are (except no silent let- 
ters; therefore q and ! before ii/ and p preceding §/ require to 
be sounded in such words as (^uabe/ mercy; Jlinic/ knee; and 
spfalm. TMs may be most easily got at by inserting the 
shortest vowel-sound of u between the two letters: Giina-de, 
Kiinee, Pfisalm. 

In German speech and reading, another peculiarity requires, 
perhaps, to be kept with distinct prominence before the mind; 
that is, that soft consonants do not form a proper euphonic 
close to a syllable. To avoid the occurrence of such a sound 
at the end of a syllable 6 is pronounced like p; b like 1 5 g 
like d) or t> like f? soft g is hardened into % But when, 
by declension or conjugation, words having their termination 
in such soft consonants take an additional syllable, the cus- 
tom of hardening the sound loses its eftect, and the soft sound 
is resumed. For instance, Sob/ fame, is pronounced lop, but 
Sobeg/ lo-bess; Saub/ foliage, lowp; Saubeg/ low-bess; balb/ 
soon, bS,lt; balbig/ quickly, bal-diGli, &c, Every vowel has a 
long and a short sound; but these sounds are precisely the 
same in pronunciation or tone, and differ only in length; 
SBobeu/ ground-soil, boden; ^oUcu/ ball, bSllen. 

Vowels have their long sounds ( 1 ) when at the end of a 
syllable; (2) when b precedes or follows; (3) when doubled 
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(which only occurs with a, e, and 0 ); (4) often before a singls 
consonant, especially if it is soft; (5) i is long when follo'wed 
by e — as in hedgehog, eeggl; S^ab dale, tal; (ob- 
jective of @r)/ him, een; 3Cab eel, al; @eele/ soul, say-M; Soofi 
boat, bot; Sab/ bath, bad; ©d)af/ sheep, sliaf; @ieb/ sieve, 
zeep; Itebeii/ to love, lee-ben. 

Vowels have their short sounds before (1) a double con- 
sonant; (2) two consonants; and (3) a single consonant, 
especially when hard, or in a polysyllable, as in SoniiC/ 
cask, ton-ne; @tord)/ stork, storcli. 

The Germans endeavour, by careful accentuation,, to improve 
the euphony of their language. Fot only do they impart to 
their sentences the rhetorical significance of emphasis, as in 
t)tx J;nabe ift nid)t ergogen fonbeun nerjogen (The boy is not 
educated hut miseducated), but they most studiously take care, 
by grammatical accent, to indicate the unity of the meaning 
of a sentence, as £)i)eim ift fd)on elf 2(xt)xt tobt (Their 
uncle 1ms been these eleven years dead). Over and above 
these they .have the syllabic accent brought under very exact 
rule — e.ff. gebeb give, gay'-bSt ; prayer, gg-bayth 

I. The main stress of the voice in pronunciation is put on 

the root or stem-syllable, as in healing, hi'-ioong; 

vg)eim'fid)!ett/ secrecy, him'-liclffilt ; ©dnget/ poet, seng'er, &c. 
But to this rule there are the following exceptions: — (1) Ger- 
man words to wMch foreign terminations have been attached 
— e.g, IBMmifb florist, bloo-meest'; ©lafut/ glazing, gla-soor', 
&c.; (2) words introduced directly from foreign languages; 
2Cbnocat/ ‘Mv5-caV; Baron/ bri-ron'; iOlufiw moo-seek'; (3) 
compound verbs, which have separate prefixes, have the ac- 
cent always on the prefix, whereas in verbs compounded with 
the inseparable prefixes the accent is always on the verb — 
e,g. bei'ffiget!/ to incline, bJ'-foogen; lofTeifen/ to tear off, 
los' -risen; mit»ir!en/ to co-operate, mit'veerken. 

II. In compound words the first element, wMch, as a general 
rule, presents the chief idea and modifies the second one, gets 
the main stress of the voice laid on it, as bunfelMaU/ dark- 
blue, doon'kel-biow. 

III. The prefixes ht, ge/ er/ net/ §er/ and the final syllables 
eri/ et/ d)en/ teb feb ig/ gig/ are unaccented. 

IV. Two unaccented syllables, each containing an e, can- 
not follow one another, unless it happen tliat the words can- 
not, if the elision be enforced, be pronounced without a hiatus; 
e.g. fammelen is transformed into fammeln or fammleu/ col- 
lect ; ebclcren into eblcru/ more generous ; but in such words 
as antmortete the elision cannot be made eunhonioiisly. 

In the dividing of words into syllables the pronunciation 
foms the main guide; but the following rules may be ex- 
plicitly mentioned, viz. : — 

1. In simple words, when a single consonant occurs between 
S two vowels, that consonant is given to the second syllable — 

I e.g. Scisbeii/ suffering; @asgen/ to speak; 9tasgeb naO. 

I 2. When two consonants (not being compound letters, and 
! the latter is not £ or r) occur in the middle of a word, the 
I first goes to the preceding and the second to the succeeding 
I syllable — e.g. <§>x^htxi, to inherit ; crags ; S^opsfei*/ 

potter; ^Safs^er/ water. 

3. ^^/ d, and fcb/ when they occur between two vowels, the 
first of which is short, give their sound to each syllable — e.g. 
lacl)en/ lach-chen; iuafc!)en/ wascli-schen. 

4. The component parts of compound words are pronounced 
separately — e.g, 5ruc£)ts:SDrb/ fruit-basket; ^eun^tunbig/ con- 
sisting of nine hours, &c. 

Prefixes, under this rule, also retain their own sound and 
syllabification, as beftreiten/ b§-stri-ten, to combat; geirtfi 
gS-eert, strayed; beurtunbeu/ bS-oor-koon-den, to authenticate. 

We have prepared for the use of the student a tabular view, 
which places before Mm handily (on page 66) a concise yet 
complete vidimus of the alphabet, with notices of all the spe- 
cialties in pronunciation requiring attention duly exemplified; 
and we commend to him a painstaking study of that page, 
for a familiar acquaintance with its contents will simplify and 
expedite Ms acquisition of a speaking power over the German 
tongue. It only remains to be said that accent is wholly 
different from quantity; but this matter will hereafter require 
further explanation, and hence only the most indispensable 
rules in reference to accent as affecting pronunciation liave 
been here given. 

0—10 
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TABLE OF THE GERMAN ALPHABET. 

SHOWING THE NAMES AND SaIUNBS OF THE LETTERS, WITH EXAMPLES. 


Roman 

German 

bermaa 

Initi.ii Sound. Final Sound. 

Esampi,es. .» 

Chara 

ater. 

Character. 

Name. 

[ 

A 

a 

1 

a 

ah 

as a in far as a in pa-pa . . 

ait, old; ba/ since; Bater, father; 9Iann/ man. 'i; 

balb/ soon; bolb, bold; ®abe, gift; £aub, foliage. j 

B 

b 


D 

bey 

as h in bold p in pulp, culprit 

c 

c 


c 

tsey 

f before e, and y, as cell .... 
before a. o, and A, as call . . . 

(Sentneit centre; ©itroiie, citron; ISppern, Gyptnis. ! 

@arl/ Glmries; Concert, concert; Snltutf culture. ■ ; 

I) 

a 

T) 

b 

dey 

as d in dale as t in tale, alter . 

DanI/ thanks; 'Ifbenb, evening; milb, mild. 

E 

0 

(5 

€ 

ey 

J as ay in pay 

\as e in shell as e in get, met . . 

93le^l/ meal; 4:l?re, honour; (Sfcl, ass. ^ j, 

@nbe/ end; gelb, field; ©terne, star; Sttei/ title. 1 

P 

f 

s 

f 

eff 

as /in find, false 

fret, free; fan I, lazy; frifd), fresh; gurll^ prince. } 

Q 

g 


s 

gay 

as q in got sometimes like a soft ich 

(Both God; ®tft, poison; gut, good; giitig, kind. ; 

U 

h 


1 

hah 

as h in hollow .silent 

^ulb, favour; help; ctu'h, cow. 

I 

i 


i 

ee 

as ee in meet , 

3n ^ait, meaning; immer, always; utet/ four. ; 

J 

j 

3 

i 

yot 

as y/ in yarn 

Safir, year; Sommer, distress; jemanb, somebody. I 

K 

k 


! 

kail 

as k in kind 

!am/ came; Jt^dfe, cheese; itaifer, emperor. i 

L 

I 

2 

1 

ell 

as 1 in leaf 

2eben, life; 2el)rej;/ teacher; Setter, type (letter). j 

M 

m 

931 

m 

em 

as m in man ......... 

iUtorgem morning; iOlutter, mother; ?Oteeiv sea. !, 

N 

Q 

91 

n 

eiiB 

as n in nine 

^latuvf nature; keib, envy; ntemanb, nobody. i 

Di)r/ ear; diokf rose; 4>of, farmyard. j 

fommen, come; ©orge, sorrow; Dd)[C/ ox. j 

0 

0 

D 

0 

0 

f as d in .stone 

\as d in otf 

P 

P 

g) 

P 

pey 

as p in pay 

pack; ^ar!, park; f^etiv pain; ^reig, price, j 

Q 

q 

D 


koo 

as h in kind 

Dual, pang; Duelle, source; Duirl, twirl J 

roth, red; renown; lEaub, edge; ^tur, tlooi. | 

B, 

r 

m 

r 

airr 

as r in red 

■S 

s 

'S 

g f 

ess 

as in six as ss in loss . , . 

@dbel, sabre: ^irfe, millet-seed; fed)l, six. 

f 

t 

s 

t 

tey 

as r in tea . . . , . . . . . . 

Dag, day; Daube, dove; Difd), table; Dante, aunt 

U 

a ' 

a 

u 

DO 

as 00 in soon 

Ubu, owl; lifer, shore; Ubr, clock; hat 

V 

V 

i B 

p 

fow 

as / in father 

Bater, father; Better, cousin; Bogel, bird. 

w 

w 

1 m 

IV 

vey 

as y; in vine 

SBalb, wood; Silb, game; SBinb, wind. 

2frt/ axe; <^exe/ witch; Dare, tax (rate). ,] 

^ac^t, yacht; ^or!, York. ' j 

1 

X 

\ ^ 

t 

iks 

' as 0 ) in exercise . 


y 

\ ^ 

P 

ypsilon 

as ^ in yes 

z 

z 

3 

h 

j tset 

as in its . . . . . . , . . , 

3ahn, tooth; gebn, ten; '3ett, time; 3oni, rage j 

€h 

ch 

i (§t) 

it 

i 

as k in kind as ch in loch . . 

1 

Sh^^lera, cholera; Sod), hole; @taci)el, sting, j 

Clis 

chsi (51)^ dig 


af; ks or x in looks, box 

iBad)§, wax; fed)^, six; Dd)fe, ox; Dad)S, terrie,!. 

0d)ule, school; 93tenfd), man; ©d)u^, shoe. I 

Sell 

sell 

i 0d) 

fd) 


as sh in shot 

Ae 

Oe 

ae 

oe 

'll! 

0? 

d 

5 


I long, as ay in pav 

short, as e in met 

as between ew in stew- and oo in spoon ’ 

gdbeii, thread; IBabem baths; s0idbd]en, girl 
vf)ditbe, hands; gdlle, cases; @dnger, singer, 
dbe, waste; ^ipd^sle, cavity; Defen, oven, 
mube, tired; huteii, guard; pfinlitlid), punctually. 

Ue 

lie 

Ue 

S 

j 

as 00 in moon, but sharper .... 

Ai 

ai 

Hi 

ai 


1 as 1 in fire . 

BSaife, orphan; Jtaifer, Csesar; i^ain, grove. ' j 

An 

ail 

%u 

an 


i as ow in now 

house; Baum, tree; ^aum, room. ' i 

Aen 

aeii 

Seu 

du 


i as oy in boy 

Bdume, trees; Srdute, brides. ! 



(Si 

ei 


1 as '/ in fine 

ein, one; mein, mine; fetn, none; fein, Iris. ! 

Ell 

eii 

Su 

eu 


! as oy in bov " 

greube/joy; Seute, people; Jeuer, fire. 

le 

ie 

3c 

ie 


1 as ee in meet 

ntemanb, nobody; ^iefe, giant; Biene< nee. 


OOHPOITNP LETTERS. TEE VOW^ELS ARB. 

0) (chX ^ (ck), ff (ff), fd) (sell), ff (ss), % (sz), |i (st), | (tz). a (a), e (e), i (i), d (y), o (o), a (ii). 

, , it will be foiiad advantageous to read th,ese letters in a rearranged form, such as the following, in wiiicli the characters 
tliai are liiost like each other are brought together, at once for comparison and contrast: — 

€ e (c e); b fe h (b d h); f f (f s); n u (n u); m in (m w); i* x (r x); b n (h y); g g (g q); £ t (k t); n X} (v yi 
1 U (A V); m (B V); 91 dl (N R); @ (C E); mt (W M): @ (G S); Zs % {1 T); '£5 iO £i (I> 0 Q). 

Read the loTi er.s aj.so in tlie following urder:-~a, m, o b, b u, z, g, t, d/ an, t)/ P/ g/ e. i, ii, i, t, b, th g, o, in, x, b.iu a, t, cE, e, u, 

As further |)S‘«‘3.ctiee in pronunciation we subjoin liere selections from the examples given in the above table, choosing onbv 
tliose words which may yjreseiit some difficulty to the beginner. The words siiould be read fdoa.d cai'erullv and repeatedly. 
After eacli word the proper pronunciation is given, as explained in the alphabetical table, and tlie syllables on wliich the 
accents should fall jire indicated by accent marks ('). 

mm (luayl); €%£ (ayh‘6): Ciiet (aj'sel); <Snbc (en'de*); gclb (felt); SSitel (tee^tel); tm(fri); faui (lowl); frifd) (Msh): 
gurft (foorst); gut (goot) ; gutig (goo'tich); ^ulb (hoolt); (koo); nier (feer) ; ^ai)x (yar); jemanb (yay'mant); Mfc- 
fkay'siS); .ftatfer (kisser); (lay1»on); ilJtuttci: (moot'ter); 93Jccr (mayr); 9larar (natoorO; 5teib (nit); niemanb (neehnantu 
Dd)i> {ox%); mni)m (room); glur (floor); @abd (say'bel); SSaube (tow'bg); U^u (oolioo); Uljr (oor); ,>put f'hoot): SBalb fvalt;; 
;^ahn (tsan); jelni (tsayn); ecl]ute (shoolS); gdben (fa/den); mt>en (bay'den); 93idbd)cn (mayd'chyen) ; ^dnbe fhen'dbi; 
pile (fei'ib); danger (senghw); 5he (oo^de); ^6£)lc (hoolS) ; Defen (ooTen); mfibe (inooVle); l)uten (hoo'ten); piinttlidj 
/pu.nikt'hchj; SBaife (wT's<«); .^Run (Inn); (hows); ^aum (bowm) ; Siaum (rowm); ^aume (bovhue); SSrdute (broy'te)- 
ein lu); mein (mini; greube (froyhie;; iicutc (loy'tg); Sfeuer (foy'er); ^iefe (ree's^); Bicne (beehib). “ 
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ENGLISH GRAMMAR,. AND COMPOSITION. 

CHAPTER L 

-JiiAMMAB DEFINED DIVISIONS STATED — FKONITNOIATION, 

SPELLING, AND OLASSIPIOATION. 

,'SpeboHj as the expression of intelligence, is peculiar to man. 
W ords are the representatives of thought. Articulate sounds 
have been chosen as the medium of human intercourse, and 
constitute, as language, an essentially characteristic distinction 
and ornament of human beings. The correct and elegant use 
of speech requires a knowledge of the nature and structure of 
words as the instruments of the utterance of thought. Gram- 
.•mar is the science of spoken thought. It was in olden times 
the first of the seven liberal sciences which, constituted the 
course of a thorough education, and were, under the twofold 
division of Trimum and Quadrimum^ insisted upon as the 
Indispensable branches of real knowledge. Grammar, logic, 
rhetoric; and arithmetic, geometry, astronomy, and music 
foniied respectively the instrumental and the instructional 
divisions of scientific knowledge. Though, in our modern era, 
science has immensely widened her researches, grammar still 
■continues to be a rudimentary requirement in an edu,cationai 
course, and holds a place in every curriculum of study. 

Grammar implies a knowledge of language and a doctrine 
■regarding it; hence it is a science. It is also a training or 
disciplinary study, intended to culture skill and to guide the 
powers of the mind in the, use of words as their instruments. 
In this point of view it is an art. When grammar is taught 
as a series of truths, derived, by the study and research of 
others, from the actual usage of speech, it forms a body of 
tinstructions, founded on theory and established by induction, 
■to regulate the practical employment of language. Grammar 
■examines speech in its elements, combinations, and growth, 
.gathers together the facts of the phenomena of language, 
'traces the principles which operate through ail the changes 
and variations which, take place in its development, and sets 
■forth the laws whicli regulate the use of speech when em- 
ployed in the best manner by the best authorities. In each 
■of these various duties its nature might be diflerently defined; 
'but In all it would ultimately be found that gram,mar may 
■most usefully be regarded as a practical science — as syste- 
■amtic knowledge intended to guide and improve the “use ^ 
=and wont ” of speech. 

On few topics of instruction does a larger library exist than 
■on grammar, and the varieties of definitions of it which have 
'■been advanced, though not innumerable, are exceedingly 
numerous. The word grammar — derived from Gr. gramma, 
"■that which is written, a letter — implies that the language of 
■which it treats is not any fugitive colloquial dialect that 
■may be spoken, but one that is fixed and made visible in 
signs of some kind representative of the sounds employed, and 
■so capable of deliberate critical investigation, record, exempli- 
.■■•fication, and reference. Speech precedes writing, it is true; 
“but mere cursory speech is too volatile and indefinite for 
•study. It requires to be fixed that it may be examined, 
■examined that its principles may be investigated, and when 
investigated recorded and compared with the actual facts of 
'the usages brought under inspection. On tliis ground gram- 
■iiiar has been defined as the art of (1) understanding, (2) 
■■explaining, (3) writing, and (4) speaking a language correctly. 
Ben J onson, the dramatist, who was one of the earliest of our 
.grammatical instractors, says, “ G,rammar is the art of true 
.and well-speaking a language : the writing is but an accident.” 
Br. Lowth more cautiously gives Ms definition in these terms— 
“ Grammar is the art of rightly expressing our thoughts in 
words.” It is doubtful if any adequate and accurate defini- 
tion can be laid down in precise and peremptory terms. ■ The 
•utmost, perhaps, that mn be really attained is some sound 
form of words which is iilcely to impart a general idea of the 
special matter on which grammar, as distinguished from other 
arts, conveys information. By no mere definition is it possible 
to communicate to a learner an informing knowledge of the 
subject. The skill of an artist in words requires time, care, 
-and assiduity for its attainment ; when it has been attained 
the a.rtist can review and comprehend the learner’s course, 
^critically examine the definition, discover its full meaning, 
And test its accurscy. 


It will answer every practical purpose to define gramniar 
as the science of language, and to regard English grammar as 
a systematic knowledge of that language, founded on verified 
observation, arranged in such a way as to be regulative of 
practice and capable of being employed in criticism, and for 
guidance. 

The English language is represented by twenty-six letters. 
A correct knowledge of letters and their combinations fails 
under two divisions (1) Orthoepy, correctness of pronunciation 
and accentuation in speech and in reading ; (2) Orthography, 
correctness of representation in writing and spelling (wMch, 
of course, includes syllabification, &c.) 

Letters are formed into words. A correct knowledge of 
words includes (1) Lexicography, an exact list of all the words 
which actually exist or are in use ; (2) Etymology, the deri- 
vation, formation, and development of words ; (3) Olassifica- 
tion, the arrangement of words into distinct classes of dijSerent 
kinds ; (4) flexion, the changes made in words to fit them 
for indicating (< 35 ) their relations to each other — inflexion ; 
and {b) the modifications wliich thought undergoes in different 
relations — conjugation ; (5) Syntax, the collocation of words 
in sentences, studied (a) in analysis or the decomposition, and 
(b) in synthesis, the composition of sentences ; (6) Prosody, the 
requirements of verse composition in rhythm and expression. 

Of all the myriad minute peculiarities of difference of 
sound and stress, of spelling and syllabling, of inflexion and 
conjugation, of arrangement and melody, of enunciation of 
letters and pronunciation of words, of emphasis grammatical 
and elocutionary, &c., it lias been found impossible to treat 
in a moderate compass. Hence, in practice, a considerable 
amount of what theoretically , fails within its prorince has 
been usually left out in books on grammar. Orthoephy is 
generally understood to be taught in the earlier stages of 
reading, and when further pursued is taken up as a de- 
partment of Elocution. Orthography has furnished adepts with 
spelling-books, and remits its special functions to Phonetics 
and Phonography, or relies on dictation. Lexicography has 
betaken itself to dictionaries of varying dimensions. Ety- 
mology in its more erudite developments forms a portion of 
Philology, and much of what used to be treated of under the 
heading Prosody has had distinct treatment assigned to it 
in books on rhythm and versification. In tMs way theoretical 
grammar has been circumscribed in practice, and we seldom 
expect to find anytMng else in an ordinary course of gram- 
matical instruction than such information as may confer a 
knowledge of the more striking and necessary of the facts and 
laws of language — thfose, in fact, which are indispensable to 
the proper use of speech as a practical acquisition and a 
definite study. A good many things ai e taken for granted as 
known. Considerable portions are set aside as, however 
curious and fitting for grammatical study or as a pMlosopM- 
cal research, scarcely needed in the every-day conversation 
and composition of common life. The original design of 
grammar was to gather into one compact and well-arranged 
whole all the knowledge that could possibly be attained re- 
garding speech as a literary product. The object sought in 
grammar in modern days is to bring together, in a concise 
and handy form, such a selection of statements and principles 
concerning language, as an actual agent in the intercourse of 
life, as may enable those who use it to avoid error, attaii- 
accuracy, and acquire a fair useful mastery of expression. It 
will suffice, therefore, to define the aim of our present endcia- 
vours to be to supply a brief trustworthy series of instructions 
in the right use of words in the expression of thought. The 
expression of a complete thought in words is called a sentenc^e, 
as. Diamonds are clear. Each sentence consists of one or more 
words, as, Go; Defeat is impossible. Each word contains 
one or more letters, as, A, oh, men, ornamental. 

OETHOEPHY AND ORTHOGBAPHY, ' 

A few observations on the departments of OrthoSphy and 
Orthography may here be given as an aid to the under- 
standing of some of the phenomena of language to wMch we 
shall be introduced. 

The word “sound” is used in a double sense. It designates 
(1) a physical product, and infficates (2) a mental impression. 
Human speech is intelligible sound. As an outward pheno- 
menon and product it is the result of the mechanical operation 
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of certain oi our corporeal organs. As an intelligible means of 
transferring thought it owes, of course, its intei’pretabiiity to 
the operations of the mind. Language is a union of sound and 
sense, now at least in a great measure conventional, by which 
sound, associating itself to significance, becomes the medium 
for circulating thought, emotion, and information. Sound 
affords the sign ; mind affixes the signification. Art pictures 
soiimis by letters, and hence that which was only perceptible 
hj the ear is made tangible to the eye. Letters are the 
visible signs of audible sounds. That minimum collection of 
sounds which is adopted by a nation as intelligible signs in 
the transference of ideas constitutes its alphabet. 

An alphabet is a conventionally accepted series of repre- 
sentative signs of the sounds made use of by any special com- 
aiimity in circulating thought from one to another by speech. 
That it may be thoroughly representative, it ought to be the 
last result of a profound and accurate analysis of sound. 
This, however, has seldom been the case, and therefore almost 
all alphabets are redundant or defective, often both. Before 
a scientific study of pievalent sounds has been properly made, 
practical necessity arises for the representation, transmis- 
sion, or registration of thought, and phonetic signs of the 
readiest sort available have been practically adopted and 
made graphic. 

There are tw^enty-six letters made use of in English words, 
ah c d e f g k ijk I m % 0 p q r s t U’V w x y z. Articvla- 
tion is the accurate and distinct utterance of the elementary 
sounds' of those letters which are used in combination to 
represent words. There are a good many singularities and 
peculiarities in the enunciation of several of these letters. Of 
the more important of these the following notice may be 
found sufficient — I, m, p, h, d, have only one . sound each ; 
€ sounds k before a, o, u, and s before e, % y; j has the 
sound of g soft ; is a compound letter sounding gs 'or ks^ 
as exalt, box ; q is only found followed by u, and then 
represents k x, and q are therefore unnecessary as 

the letter-signs of sounds. F may have as its substitute 
pli^ as philology, and ugh, as cough. F may not only have 
ph as its representative, €.g. phial = vial, but also /, as in 
of. The sound of k is produced by c in can, ck in character, 
and q in queen. T is represented by ed final, as in traced ; 
z by s in was and treasure, si in confusion ; and sh in ter- 
minations like shiou, &c. 

Breath is the material element in the formation of speech. 
The motion of the vocal organs moulds it into sound. As the 
compressed air which passes from the lungs issues from the 
larynx, between the edges of the glottis, it is brought under 
the power of the mouth, palate, tongue, teeth, lips, &c., and 
moulded into vocal sound. Mere vocal sound results in vowels, 
and vocal sound influenced by articulation of the organs of 
voice becomes transformed into consonants. The articulations 
of the voice-organs may be (I) complete in contact {a) of the 
lips, producing^ and h; (h) of the tongue-tip and the teeth, 
resulting in t and d ; (c) of the hinder part of the tongue and 
the palate, giving k and g (hard). If, while holding the voice- 
organs in the three positions described, the voice be allowed 
to issue through the nostrils, the following letters will be pro- 
duced : — (a) m, (5) ?i, and (<?) ng (nasal). (2) Partial in con- 
tact {a) of the lipvS, / and v ; (h) th as in then, and th as 
in tliou ; and (c;) I [and Welsh U\. (3) Approximating to- 
wards contact, {a) w and wA ; (h) s and z ; (c) r vocalized 
and trilled, h aspirated, and y consonantal. In all these 
articulations we require to observe that there is, first, a posi- 
tion of the voice-organs tlirough which the breath is passed, 
and next, a ciiauge of position of the voice-organs wMe the 
breatli is passing. Distinctness of utterance depends on the 
firmness of the muscular position, and melody of speech de- 
pends on the pliability of the organs by which the movements 
are made. 

The vowel a has four varieties of sound, as in ape, far, aU, 
at, and each of tliese sounds is represented by a large 
number of substitutes — (1) a by ai in sail, au in gauge, ay in 
clay, ea in great, ei in deign, ey in they ; (2) u by € in clerk, 
eu in heart, mi in laugh, ua in guardian ; (3) a by a% in 
taught, aw in law, eo in George, oa in abroad, ou in nought ; 
(4) a by ai m plaid, ea in pageant, ua in guarantee. 

Two sounds are given to the vowel (1) as in &ve, (2) as 


in end, represented by (1) in fatigue, ay in quay, ee in see., 
ea in eat, ei in seize, eo in people, ey in key, ie in field;. 
(2) by a in any, ai in said, ea in wealth, d in heifer, ie in;, 
friend, u in burial, ue in guess. 

Two sounds are also assigned to % — (1) long, as in irei. 

(2) short, as in it; but these sounds are also taken by many other- 
letters or combinations — (1) long, ai in aisle, ei in sleight, 
ey in eye, ie in die, oi in choir, ui in guide, uy in buy, y in. 
try ; (2) short, ee as in been, ie as in sieve, o as in women, 
u as in busy, ui as in build, y as in cymbal. 

To 0 three sounds are given — (1) as in old, (2) as in do,. 

(3) as in ox. But this also is represented in several wa,js— 
(1) for the long-o sounds we use cm as in hautboy, emi as in 
beau, eo as in yeoman, ew as in sher?, oa as in boat, oe as in. 
hoe, ou as in soul, oio as in snow ; (2) long and slender, oe as- 
shoes, eu as rheumatism, oo as woo, ue as rae, ou as soup ; 
(3) short, by a as in was, wan, ou as bought, aw as know- 

I ledge. 

I The vowel u has also (1) a long, (2) a short, and (3) a 
[ short slender sound, as in use, sup, full. The long-u sound 
I (1) is also given to eau as in beauty, eu in feud, ew in dew, 

5 ieu in adieu, iew in view, ou in your, ue in hue, m in suit; 

I the short (2), to e in her, i in sir, oe in does, o in love, ou 
j in young ; the short and slender (3), to o in woli, and ou in 
I V/OUld. 

i The diphthongs oz and have their name-sounds in oil 
\ and out, and are also represented by oy in boy and ow in now-, 

I as well as ou in thou, couch, plough. There are- no really 
triphtlionga! sounds in the English language. In buoy 
u is silent. The letter i, when followed by another vowel, 
is often pronounced like y, as in Asia, question. 

Our orthographical system, as must have been noticed in. 
the instances given, has many imperfections and anomalies — 
the same vowel-sound is represented by so many different 
combinations in words derived from various sources. Com- 
pare fated and fmtid, nay and neigh, ate and, eight, slioe^ 
and blue. Some consonants vary their sounds, as gin, be- 
gin; care, cere; and the same sound is sometimes repre- 
sen-ted by different consonants — adds, adze; such, crutch; 
crack, stomach, &c. The following letters are sometimes 
not pronoimced : — h, c, ch, g, gk, h, k, I, n, p, ph, s, t, to, as 
in de5t, lamA; czar, sirent, scissors; scAism; anat, ^^'narl; 
hi^A, wei^A ; cAasm, Aonour, myrrA ; Anead, Anow ; ' sa/>e,, 
couM, wouM; hynm, lim??. ; coryjs, conceiy?t, receiy?t;y>Athisi4. 
ap(^Athegm; island, viscount; casfle, rusrie, trai^; write,, 
tcrung, s 2 cord. 

The English language is compounded of so many others, 
and its orthography has been exposed to so many influences, 
incidental and historical, that it is nearly impossible to fix. 
and settle the spelling of its words according to any deter- 
minate phonic principles. It abounds in anomalies, and eveii' 
among writers of distinction uniformity does not quite prevail,:. 
e.g. inquke and enquire, connexion and connection, sur|3rise- 
and surprize, negociate and negotiate, allege and aliedge, &c., 
are to be found in highly reputable authors. It was for- 
merly thought that spelling could be taught by rules, and 
spelling-books have been compiled with long lists of the 
irregularities of English orthography. It seems to us that 
careful reading, watchfulness while wiiting, and reliance on 
a good dictionary when memory or observation 1ms been at 
fault, are the most efficient means for securing that education 
of the eye which detects at a glance an error in spelling, and 
feels, almost unconsciously, a sense of pain at any unusually 
spelled word. Trained carefulness and observant imitation 
are much more trustworthy than elaborate rules to whicli 
there are many exceptions. 

_ The doubling of consonants sometimes occasions serious 
difficulty. The observance of the following rules will obriate 
that : — (1) A -v^mrd ending in a single consonant preceded by 
a single vowel, if accented on the last syllable, doubles the 
final consonant before taking any affix that commences with 
a vowel, e.g. de-fer, de-fer-red ; ad-mit, ad-mit-ted ; corn-pel, 
com-pel-led, (2) When the accent is on any other syllable 
t^n the last, the final consonant is not doubled, as dif-fer, 
dif-fer-ed, dif-fer-ent ; prof~it, prof-it-ing ; gos-pel, gos-pel-edl 
(3) When monosyllables ending in a single consonant preceded 
by a single vowel take affixes beginning with vowel. 
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slle final consonant is doubled, as beg, beg-ged, beg-gar ; bar, 
bar-red; glad, glad- der; shut, shut-ting. To the first and 
last of these rules there are no exceptions. To the second 
■■there are about sixty, almost ail of which end in I — 


Apparel- led, 

Barrel-led, 

Bevel-led, 

Cancel-led, 

Carol-led, 

Cavil-led, 

Channel-led, 

■Chisel-led, 

Connsel-led, 

■Cudgei-ied, 

Dishevel-ied, 

Drivel-led, 

Dnei-led, 

Embowel-led, 

Enamel-led. 


Equal-led, 

Gambol- led, 

Gravel-led, 

Grovel-led, 

Hovel-led, 

Im peril-led, 

Jewel-led, 

Kennel-ied, 

Kernel-led, 

Label-led, 

Level-led, 

Libel-led, 

Marshal-led, 

Marvel-led, 

Medal-ied, 


Model-led, 

Ont-general-l 

Panel-led, 

Parallel-led, 

Parcel-led, 

Pencil-led, 

Peril-led, 

Pommel-led, 

QiiaiTel-led, 

Ravel-led, 

Rival-led, 

Sentinel-led, 

Shovel-led, 

Shrivel-led, 

Sig-nal-led, 


Snivei-led, 

L, Stencil-led, 
Tinsel-led, 
Trammel-led, 
Travel -led, 
Tmmei-led, 
Gallop-ped, 
Bias-sed, 
Hiccnp-ped, 
Kidna,p-ped, 
Nonplus-sed, 
Worship-ped, 
Sigzag-ged. 


Vowels make speech clear, sonorous, euphonic; consonants 
make it distinct, strong, and expressive. These are the skele- 
ton, those the flexible muscular fibres. Those impart beauty, 
■fulness, and sweetness to speech; these give it resonance, 
power, and fixity. Each requires the other as its complement. 
The consonants embank and control the flow and movement 
of the vowels. By their co-operation syllables are formed. 
These are, properly speaking, the result of the combination 
of vowels and consonants into one organic articulate sound, 
in forming them the throat and the voice-mechanism are both 
active. A syllable is a vowel-sound either (1) alone, as a in 
a- way, or o in o-ver ; (2) associated with such consonants as 
•coalesce in making one simple sound with it, as com in com- 
■mand, sple7i in splendid, &c. 

Words of one, two, three, or many syllables are designated 
respectively AS, dissyllables^ trisyllahles, ox polysyl- 

lables^ as moon, move-ment, mo-tion-less, im-mo-bil-i-ty. The 
■proper method of dividing words into syllables can scarcely be 
regarded as settled. One system professes to lay down the 
principle that the division into syllables should coincide, as 
far as possible, with the etymology of words, as guard-ian, 
an-oint ; another, that the law for division should be, separate 
in syllabification so as to coincide with and indicate the pro- ! 
'iiunciation ; while a third recommends that (1) if two con- ’ 
-sonants come together between vowels they should be divided, 
•and (2) that each separate syllable should, as far as possible, 
begin with a consonant. Each of these, in some measure, 
yields fair general results; but they ail have many exceptions. 
Perhaps the only definite rules tliat can be given are — (1) 
Compound words are separated into their original elements; 
'(2) in composed words, prefix, root, and affix are generally 
separable ; (3) where the composition and the pronunciation 
do not coincide, it is better to follow the latter, as pre-fer, 
pref-er-en-tial ; (4) a long vowel often stands in an open 
■syllable, and a short vowel in a shut one, as si-lent, sil-ver; 
ta-ble, tab-let ; bo-tan-ic, bot-a-nist. To a spelling-book and 
a dictionary the student must be referred for all other matters 
-relating to orthoepy and orthography. 

THE CLASSIEIOATION OP WORDS. 

Syllables form words, and words are in reality the first 
■elements in grammar as the science of speech, for speech is 
sound employed as the messenger of intelligence. Hence 
words are the least joariJs of speech capable of grammatical 
classification. For as a sentence communicates thought, and 
is composed of words which transfer that thought to the mind, 
each word must bear some part and have some separate force in 
relation to the meaning of the whole sentence. It is a factor or 
agent in conveying to the intelligence of another the thought 
which it has been commissioned to bring from the speaker. 
Oan the power of words be thus discriminated and set before 
’the mind in parts '? If so, we have a basis for classification. 
We can distinguish words into classes by the office they per- 
form. Ail words may be regarded as expressive of ideas and 
'their relations. Ideas are the mind’s representations of out- 
ward objects, supplied by the organs of sense, and any mental 
conception which can become the immediate subject of thought. 
'Ideas" of perception and objects of thought receive names 


representative of them to the mind. These names (from the 
Latin word 7iome7i^ a name) of things recognized and kiiowu 
by the mind are called nomis. Everything becomes known 
to man either by its qualities or by its actions. In fact, it 
is — as we shall find if we attempt to define any special object 
or notion — by the addition of words which mark the dis- 
tinguishing qualities of the thing that we contrive to describe 
and characterize it to ourselves or others, and so either know 
it or make it known. Those words which we thus add to a 
name to specialize it are from that fact called adjectives (Lat. 
adjectivus, annexed). As man is an active living being him- 
self, he looks on all things with the expectation of finding 
them living and active. The important thing for him to 
know and to speak of is — What do things do 1 

From the opinion of some grammarians that aR words were 
originally expressive — or at least indicative — of actions, such 
words are called verbs (Lat. verbnm^ a word). They are cer- 
tainly words without which — either expressed or understood — 
sentences could not be made, and therefore may be permitted 
to take the position their name claims for them, as the word 
indispensably required to make a complete sentence. As 
masters often have persons who represent them, work for 
tliem, and stand in their stead in special circumstances, so 
have nouns words which may be substituted for them. These 
are osiWedi prono^ms pronomen^ a word used instead of 
a nomen). All these classes of words refer to existence, 
qualities, and acts which are liable to changes and alterations 
These changes are indicated by changes made in the words 
used to denote them, and hence the foregoing parts of speecD 
are said to be m fleeted (Lat. in Jl^ecto, I change). 

The relations of things and of thoughts are very numerous, 
though they may ail be brought into a few classes, for which 
different kinds of words irave been (and are) employed. Quali- 
ties and actions are subject to alterations in the time, place, 
manner, degree, and conditions in which they are experienced 
or manifested. Owing to the frequency with which words 
expressive of such incidental alterations are used in connection 
with verbs, they have been called adve^'bs (Lat. ad.verhium). 
The relations of the existences around us are very numerous, 
both among themselves and towards us. The words em- 
ployed to indicate these are generally placed before the names 
of the object whose relations they denote, and from this cir- 
cumstance they are called prepositions (Lat. prmpmitvs^ set 
before). Not only have the existences among which we live 
and move many relations, but our thoughts have also many 
relations one towards another. The several connections of 
thought with thought are indicated by a set of words wMch 
it would be very difficult to analyze, but the uses of which 
are sufficiently known in practice to give them good right to be 
called conjunctions co^ijungo^ I bind together). Signs of 
emotion are apt to show themselves under many circumstances, 
and to make their appearance in unexpected times and 
places. A few of the more common emotions liave acquired 
a small but ex]}ressive literary vocabulary, and from the un- 
allocated place they take in the sentences of which they form 
a part they receive the name of interjections (Lat. mterjectus^ 
thrown between or among). These words for the most part 
are uninflected, and though few in number re-ai>pear very 
frequently as elements of speech. The foregoing classifica- 
tions of parts of speech may be brought before the eye and 
exemplified in a tabular form, thus : — 

Parts of Speeoji. , 


iNPEECTEli. 


Noun. 

Adjective. 

Pronoun. 

.. 4 

Verb, 

Man 

good 

' ' be 

■.'lives 

U'NINFLBCTED. ■, 

Adverb. 

Preposition. 

, Conjimction. ■ . .. 

Interjects on. 

FreMy 

ill'' , 

■ ..and ■ .'■ 

oh! 


With some endeavour to supply concisely definition aiffi 
exemplification at one view, the following m])le is formed;- 
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Words are : 


I Notional, signifying- 
/ 1. Proper, John. 


f 1. Nook, 


4 . 


Common. < 


Esistenees, - 


f 1. Heal, stm. 

2. Ideal, fairy, 
o. Abstract, g:lory. 

4. Collective, army. 

5. Adjectival, goodness. 

6. Verbal, reading. 


I 2. Pronoun, 


Q iial ities — A ii,i ectt ve, 


/I. Personal, I. 
y2. Eelative. who, 


8. Adjective. 


Actions — V eres. . 


i: 


fl. Possessive, mine. 

P2, Demonstrative, this. 

3. Distributive, each. 

4. Iiidefinite. some. 

1, Proper, Alexandrian. 

/I. Eeal, sweet. 

_ ^ ;2. Ideal, remarkable. 

2 . CommoT.. ■< Verbal, repeated. 

(4. Numeral, four. 

( 1 . Active, love. 


. Transitive. 


\% Passive, am loved. 
Intransitive, walk. 


IL Relational, indicating — 

The delations of things to l 
each other — Freposi-> To, by, from, over. 

TIONS, ) 

f 1. Time, soon. 

_ , 2. Place, above. 

Eektions and Mod, boat, ons! ^ ^ 

ot Qualitics-ADVEKBs. 4 

[ 5. Condition, allowably. 

^ (1. Copulative, and. 

2. Adversative, but. 
Lion. Causative, .siiica 

fl. Divisative. 

2. Supordiua- j 

.ion. Contingent, if. 

Emotions — Interjections, oh 1 ah! &c. 


Eelatioas between thoughts 
—Conjunctions, . . 


GEOLOGY-CHAPTER I 

INTEOBUGTION — DEFINITION — GEOLOGICAL PHENOMENA — 
AND THE ANTIQUITY OP THE EARTH. 

In walking over the surface of a country we witiie.ss its un- 
£liilation.s, its moontains, and its rivers, and are apt to conclude 
that its scenery of hill and valley, river ?L,nd lake, has existed 
in nearly the same condition since time began its ceaseless 
course. But when we examine the structure of mountains, 
the causes of undulation, the alterations which have taken 
place in water-courses, nay, even in the general configuration 
of the globe itself, as well as in particular regions of it, we 
naturally feel inclined to reflect that “the hills themselves are 
the daughters of time, the waves of the present ocean played in 
])nst ages on other shores, and the rivers wliich now supply it 
a.re derived from surfaces which in ancient days were below 
the level of the deep — all that is now land is but the dSris, 
or worn and wasted fragments, of continents and islands now 
unknown, the wreck of a former world, the spoils and the 
sport of time.” Iftects have been produced which, if attri- 
buted to the ordinary agencies of nature, require the imagina- 
tion to stretch its glance though a lapse of ages at least as 
inconceivable in duration as the distances of the stellar spheres 
are in the fleld of space. 

“At the first step we take in geological inquiry,” says 
Dr. I^Iantell, “we are struck with the immense periods of time 
which the phenomena presented to our view must liave re- 
quired for their production, and the incessant clianges which 
appear to have been going on in the natural world ; but we 
must remember that time and ciiange are great only in refer- 
ence to the faculties of the being who notes them. The insect 
of an hour, contrasting its owm ephemeral existence with the 
flowers on which it rests, would attribute an unchanging 
durability to the most evanescent of vegetable forms, while 
the flowers, the trees, and the forest would ascribe an endless 
duration to the soil on which thev grow ; and thus, unin- 


structed man, comparing his own brief earthly existence 
the solid framework of the world he jnliabits, deems the 
and mountains around him coeval with the globe itself. But 
with the enlargement and cultivation of his mental powers- 
he takes a more just, comprehensive, and enligiitened view 
of the wonderful scheme of creation ; and while in his ignor- 
ance he imagined that the duration of the globe was to be- 
measured by his own brief span, and arrogantly deemed him- 
self alone the object of the Ainiight/s care, and that all- 
things were created for his pleasure and necessities, he now 
feels his own dependence, entertains more correct ideas of 
the mercy, wisdom, and goodness of his Creator ; and while' 
exercising ^Ms high privilege of being alone capable of con- 
templating and understanding the wonders of the natural 
world, he learns the most inqiortant of all lessons — to doubt 
the evidence of his senses until confirmed by patient ami 
cautious investigation.” 

Were we to assert, therefore, that the present continents- 
of Europe, Asia, Africa, and America were once wholly im- 
mersed under the waters of tlie ocean, and that after rising, 
at different spots in low new-born islands, they gradually 
acquired their present configuration — nay, that the wboie- 
materials of which both the present continents and their 
islands are composed, have resulted from the denudation of 
continents and islands which have been worn away, or finally 
sunk under the all-encroaching influence of the weaves — we 
would not be merely making assertions with a view to die 
excitement of astonishment and to rouse the readeris wonder ; 
we would be stating, in plain unvarnished terms, the con- 
clusion to which ail who study the structure of the earth, alike 
by observation, induction, and reasoning, are necessarily led. 
It is the “delightful task” of geology to examine and study 
these monuments of ancient ages, “ the strong rocks ” and to- 
extract from them something like a continuous history of the' 
earth, from the time when it became the receptacle of life to- 
the present hour. 

Geology (Gr. gi, the earth, and logos) etymologically signi- 
fies the science of the earth. This, like many other merely 
I verbal definitions, is very wide. It would include not only 
all actually acquired, but even all possible, knowledge of the 
phenomena upon, within, and influentially surrounding the- 
globe. Of such a collection of methodized facts and syste- 
matically arranged principles as this would involve, Sir John' 
Herschel was probably tliinking when he spoke these words,. 

“ Geology, in the magnitude and sublimity of the objects of 
which it treats, undoubtedly ranks, in the scale of the sciences, 
next to astronomy.” The relations of geology to either 
branches of human knowledge liave been thus pitiiily described 
— “To astronomy belongs the investigation of the earth as a 
part of the planetary system, and the results thus reached 
help to correct and limit geological inferences. Chemistry 
employs itself upon the inquiring into the laws and modes of 
mutual action among the particles of matter, and gives its- 
results to aid in the general history of terrestrial phenomena. 
It is the province of zoology and botany to arrange and inter- 
pret the facts connected with life and organization in plants 
and animals, and to these branches of Imowledge, geology 
owes immeasurable obligation. Thus, the study of the ancient 
history of the earth draws help from every Mnd of inquiry 
which man can make into the actual condition of nature, but 
robs none of its interest or glory ; on the contrary, by the 
novelty of its discovered facts, fresh problems are presented 
to the cultivators of natural science, and a perpetual excite- 
ment is kept up, wMch has proved of infinite service to- 
them all” 

Modern geology does not aim at surveying so wide a field, or 
mastering so vast a host of details, as the literal acceptation 
of the term would imply. It confines itself to the examina- 
tion of the existing appearances of the materials of which the- 
earth is formed, and seeks to determine by accurate observa- 
tion the real phenomena of the globe as a member of the 
planetary system, and as the tlieatre of those clianges — 
mechanical, chemical, vital — which men have observed and 
wish to understand. TMs furnishes (1) descriptive geologg. 
But any accurate actual survey of the phenomena of the earth 
brings before us evidences that the earth has undergone many 
changes before reaching its present stage. Concerning these 
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modifications we ai*3 naturally curious. We desire to know 
their order, their conditions, and their precise effects. Such 
a knowledge might be called (2) historical geology. The 
mind, however, is prone to speculation, and inclined to infer 
from the facts presented in these investigations the causes 
which have regulated and probably do regulate the successions 
of the conditions which the phenomena of nature reveal. This, 
could we realize it, would supply a theory of the agencies, 
changes, materials, and structure of the earth, i.e. (3) dieoreti- 
cal m philosopkiGal geology., or a scientific exposition of the 
causes of the changes in the phenomena of the earth^s surface, 
and of the nature and extent of their action. 

Geology takes for its text “ the crust of the earth ” — ^that 
exterior portion of the globe, composed of rocks and materials 
derived from rocks, which can be seen and handled, and so 
subjected to scrutiny and inspection. The surface of the earth, 
not as the theatre of geographical phenomena, but in itself, 
is the field of the geologist’s investigations. The most cursory 
observer by footpath, in steamboat, or by railway cannot fail 
to note the upheaved hill, the level plain, the ragged rock, 
the steep ravine, the tall sea-cliff, the river channel, the fer- 
tile or the sterile field, the quarry, the clay-bed, the peat-moss, 
and the coal deposits. The shores of inland lakes, the cut- 
tings on railway lines, the waysides of the daily -walks of men, 
supply the phenomena which geology considers, and from 
which it seeks to extract some knowledge of the history and 
constitution of the surface of the globe. The process of waste 
and reconstruction, of denuda.tion and submersion, of uplieaval 
and of fall, of aqueous, atmospheric, and igneous forces, of 
modification by external operation and by internal force, of 
composition and decomposition, and many other topics of 
inquiry, are suggested to the thoughtful in their daily wallas 
among ordinary scenes. But we read of other phenomena 
beyond, or at least coming rarely within, our ordinary ex- 
perience — of volcanoes, earthquakes, avalanches, glaciers, 
icebergs, and ocean currents — which create clianges in the 
physical aspects of the earth. These we wish to understand. 
We trace the devastations they work or the alterations they 
occasion with curiosity and wonder. Amid all our associa- 
tions connected with nature and our knowledge of the inces- 
sant mutual actions of the different forces operating upon 
each other, these show us that there are mighty agencies also 
working to effect changes on the terraqueous surface of this 
planet which require study and will repay investigation. Of 
the part these play in the scheme of nature geology takes 
knowledge, and it endeavours to explain the results of their 
operations on “ the crust of the earth.” 

Those who really wish to understand fully and scientifically 
the structure of the earth must take “a hammer that breaketh 
the rock in pieces” in their hand, and in many a journey over 
the breadth and length of the land ascend the Mil, dive into 
the ravine, descend the mine, explore the river, and investi- 
gate the shore. Unless that is done geology will never com- 
pletely open up her treasures to the understanding. Read, 
speculate, reason, and wonder as you may, unless you are a 
working you can never be a practical geologist. But all are 
not capable of undertaking this laborious task. Few have 
time, and still fewer have the other resources required for 
such a study. Truth is not to be hid from the understand- 
ings of the people in these times when cmiosity and culture 
are alike astir, and so urgent a demand is made that the de- 
ductions of geological investigation may be exhibited in forms 
available to intelligent readers and stay-at-home students. 

It will be the aim of these chapters to present a brief out- 
line of the views of modem geologists in a manner likely to 
combine interest and instruction, and calculated not only to 
gratify curiosity, but to satisfy the intelligence of our readers. 
That the earth is a round globe or ball which performs a 
revolution on its axis daily — i.e. every twenty-four hours — 
and moves, with inconceivable velocity, in the path of its orbit 
round the sun once a year, are facts now familiar to every 
one. It is also a well-known fact that the earth is per- 
fectly round, but of a sphere-like form, having its polar axis 
about 26 miles less than its equatorial diameter. About 
■ three-fifths of its surface are covered by the ocean. The land 
• rises from the surface of the sea in great continuous masses 
(called conthmits), which have no regularity of outline, either 


when they stand out from the water or penetrate the air. Its 
land-surface is singularly diversified, and sometimes rises 
nearly 30,000 feet above the level of the sea. Soundings 
taken in different parts of the globe have shown tliat the 
sea-bottom is as diversified as the upper surface, and that 
what we call islands are really the peaks of mountains rising 
up out of the ocean. These phenomena elicit research, and 
science brings us the results thereof in physical geography 
and geology. 

The spherical figure of the earth is that form which bodies 
necessarily assume whose particles Iiave free motion among 
themselves when they are subject, like the earth, to a rota- 
tory motion. It has been thence inferred that the whole 
matter of the globe once existed in a fluid state — a supposi- 
tion strongly confirmed by its other phenomena. What form 
the first consolidated masses on the earth’s surface assumed, 
or whether any such now exist, we have scarcely sufficient 
data given us to determine ; but the oldest stratified rocks, 
gneiss and mica slate, being evidently derived from the dis- 
integration of granite, it is not improbable that the original 
mass of our earth-system, when first consolidated, assumed 
the different crystalline forms of tliat rock. Lyell has carried 
this metamorphic theory so far as to consider granite itself a 
result of rocks having a prior origin, and that the tendency of 
all rocks, however new, is to pass onward to the metamorpjhic 
state seen in granite and such rocks as are usually denomi- 
nated Primary. Others are, however, disposed to consider 
gneiss and mica slate as depositions of matter derived from 
the granitic floor of the earth, and that granite represents 
the primordial condition of the crust of the globe. The con- 
fused crystallization which characterizes gmnite shows its for- 
mer state of fluidity, for fluidity is indispensable to the process 
of crystallization ; and hence, from the granular structure and 
crystallized nature of granite, as well as from the spherical 
figure of the earth, warrant is found for believing in our 
earth’s original fluidity. The only adequate known cause of 
that fluidity is heat, and the radiation of that heat the cause 
of its ultimate solidification. 

Perhaps a statement of some very familiar facts may bring 
more easily into our minds the considerations which have led 
men to interpret experience in geological science. Suppose 
we dig tlirough the vegetable soil or mould which forms in 
many places the upper covering of the earth, we very fre- 
quently reach a mixture of sand, clay, gravel, or some other 
unconsolidated materials; and in some cases we may not, 
even at the greatest depths to which we can penetrate, come 
to anytliing else. In most instances, however, after getting 
through the surface mould and the mixed materials underly- 
ing it, we would reacli hard stone, in solid layers — called by 
geologists strata or beds — parallel to one another, either of 
one kind or of different kinds, according to the depth we 
went. These would vary not only in different countries, but 
in different places in the same country, and that, too, not 
merely in the constituent parts or elements of which tliey are 
made up, but even in thickness, position, and alternation. 
By putting together the facts ascertained by observers in 
many different portions of the globe, it has been found tlnit 
the crust or upper surface of the earth is composed of a series 
of these layers, each distinguisliable from the other by marked 
peculiarities. These constitute the rock-leaves, whose inscrip- 
tions geology endeavours to decipher, read, and translate. 

Nor is it so easy, as at first sight it would seem, to learn 
all the knowledge that has been “graven in the rock for 
ever,” for besides that their simple elements are aggi-egate.d 
and massed together in so many proportions and forms as to 
produce a considerable variety of substances, a large propor- 
tion of what are termed the sedimentary rocks, that is, those 
which are disposed in layers, contain foreign bodies — such as 
shells, bones, portions of trees and plants, and fragments of 
other rocks — of which account must be taken. Some of these 
animal and vegetable substances are found quite fresh, others 
have been transformed into substances similar to the rocks 
which inclose them, and in some cases the original substance 
of them has entirely perished, and the hollow casts or moulds 
of them alone remain. 

More singular facts than these even come out into }>ro- 
minence from the phenomena of the sedimentary rocks. Tlie 
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remains oi smimais mid plants, or such sorts as could only 
eidst and gro\y to maturity in the heat of tropical regions, 
are nov/ found embedded among the strata of rocks which 
form the surface of cold countries, and it is said,^ on the 
unexceptionable authority of the late Prof. John PMliips, that 
“The organic remains of plants and animals wMch abound 
in the eartli are not those' of the tribes which now live, but 
of many wliolly extinct, and often quite different races, 
diiiereiit in form and structure, and consequently in the 
fiiiietions of life, though certainly belonging to a general 
system of nature founded on analogous principal conditions. 
Further, it is not sufficient, nor correct, to say there is one 
living and one extinct creation. The plants and animals 
buried in tlie earth belong to many distinct and successive 
creations, which differ among one another no less than they 
aliiio.st all differ from tlie actual forms of 

Geologists, reasoning from the facts observed in the stratified 
rocks, have thought they could find some clue in them for the 
determination, if not of tlieir real, yet of their relative ages. 
Tliey argue, for instance, from the laminated nature of many 
of tlie sandstones, and of the shale or slaty clays, and their 
being frequently impressed with the ripple marks of the 
aiiciiuit waves, tliat almost the whole of this immense mass of 
deposition was accuinulated under the influence of compara- 
tively tranquil water, and consequently that the time must 
liave been immense during wiiich these deposits were formed. 
And fiowever much they may differ among tiiemselves as to 
tJ'ie length of the eras tliey reckon, they have with entire 
unanimity come to the conclusion, that the whole stratified 
rocks which constitute the crust of the earth are derived 
from matter deposited by water at the bottom of the sea, in 
estuaries, or lakes, which at the time were inhabited by animals 
differing in s|)ecies, and many of them in genera, from any 
tiiat now exist; and that consequently the present structure 
and configuration of the earth are of vast antiquity. 

The reasoning by which, in this particular connection, the 
foregoing conclusion is suppiorted may be epitomized thus: — 
The rocks o! which the crust of the earth is chiefly composed 
occur in beds or layers. On examining these we find every 
evidence of their liaving resulted from matter carried by 
rivers as detritm — ie. fragments or small particles de- 
tached by natural agencies from the surface of older rocks — 
into lakes, estuaries, or seas. This is demonstrable, for some 
of them are composed of fragments of other rocks worn and 
rounded by the action of water, so as not to be distinguish- 
able from the gravel strewed upon the shore, or which we 
meet with in the path of a mountain stream, except in its 
having been consolidated into a stony mass — such rocks are 
called conglomerates. The red sandstone formations of Arran, 
and the coasts of Argyle and Ayrshire, consist of immense 
beds of such rocks, alternating with layers of red cLay and 
red sandstone. This formation itself is many thousand feet 
tliick. We never find, in it, any fragments of coal, or of any 
of the newer formations; on the contrary, the conglomerates 
consist solely of pieces of quartz, slate, red sandstone, and 
oiher rocks of more ancient date. In the strata of the same 
formation, wdiich stretch from Argyle through Stirlingshire 
arid Forfarshire to the eastern coast, remains of fishes in a 
very perfect state of preservation have been found. Both in 
the conglomerates, then, and in the fishes contained in the 
saiidstone strata referred to, we have evidence of this forma- 
tion having been produced, not instantaneously, but thinugh 
a long succession of ages. 

Stratified rocks, not only by their lying in parallel beds or 
iaminated succession, and by the remains of organic creatures 
they contain, but by the .pebbles and debru of pre-existing 
rocks of which in a great measure they consist, demonstrate 
tliat tliey must liave been formed under water by deposition 
from the surface downwards, through the agency of a fluid 
which held tlieir materials either in suspension or solution 
until they gradually sank and settled. It is perfectly plain, 
then, that each bed of peblifies, if the ancient agencies of 
nature were in any way analogous to tire present, must have 
been the worlc of many years. That these agencies were 
not more violent, or at lea>st that there were long intervals of 
repose, is attested by the hedvS of fine-grained sandstone and 
consolidated mud with which the conglomerates alternate. 


The largest of our existing rivers, in rainy seasons, carry 
great quantities of gravel, sand, and. mud into their estuaries 
or into tiie sea; but great as the amount of this {Uhris is, 
the production of a quantity of matter in any way equivalent 
to tliat of the old red sandstones of Scotland or England 
could not have taken place except in the lapse @f innumer- 
able ages. The mud" carried down and deposited by the 
Nile amounts to about 3 or 4 inches in a century. Tlie old 
red sandstone is estimated at from 3000 to 4000 ja.rds in 
thickness. If we allow from 3 to 4 inches as the depth of 
deposit in a century, this formation — calculating on the data 
of our present experience — could not have been deposited in 
less than 3,600,000 years. If we contemplate for a moment 
the agencies that must have been engaged in wearing down 
the surfaces of the ancient rocks, and in transporting them 
over the vast areas they now occupy, the time here stated will 
not seem in any way exaggerated, hut far too little for the 
amount of the effects produced. We have mentioned the old 
red sandstone as one instance, from which something like an 
idea may be formed of the time requisite for the production 
of a certain class of rocks. The same, or similar, if not still 
more decisive, proofs of the htpse and cliange of time are 
afforded by other formations. The silurian rocks, which 
occur between the clay-slate and the coal formations, and 
from their being prevaient in Wales receive their name from 
the ancient inliahitants of that country, the Silwres^ underlie 
the old red sandstone of England, and these are also esti- 
mated at 3000 yards in thickness. The slate rocks of Scot- 
land are several miles in thickness, and all exhibit marks of 
slow deposition and subsequent consolidation. The whole 
slate or schistose formations of the West fliglilands of Scot- 
land generally crop out in a north-west direction, and lie in 
an angle of from 45 to 70 or 80 degrees. They extend from 
about 5 miles below Dunoon, along the whole coasts of Loch 
Long and Loch Lomond, with nearly the same inclination. 
The slate rocks of England, underlying the silurian system, 
are also of iirunense thickness. 

That the stratified portions of our earth have resulted 
from sedimentary depositions, such as those we witness in 
rivers, at the mouths of estuaries, and in lakes, may now be 
regarded as demonstrated, and cannot fail to be accepted as 
evident (1) from the fact of their stratification and the time 
required for their deposition in layers, and (2) from the vast 
abundance and the perfect state in which they are embedded 
in their strata; all of which, by the organic remains found in 
them, attest the ancient conditions of animal and vegetable 
life upon the surface of the earth, during each successive 
period of their deposition. 

The vast antiquity of our globe may now therefore be 
considered to be as fully demonstrated as its rotundity; and 
the mighty lapse of ages which must iiave occurred in the 
completion of a geological epoch is as evident as the im- 
mensity of the distances of the heavenly spheres: indeed, far 
more so — because the one can be proved to any person in the 
slightest degree conversant, through his own experience, with 
the structure of the earth, by deductions the most rational 
and satisfactory, and by evidences the most complete ; 
whereas in astronomy the person w’ho cannot use the tele- 
scope and master the recondite problems of algebra and 
geometry, must in a great measure rest satisfied with the 
testimony of the astronomer and the collateral evidence of 
the mathematician. 

One of the most able and eloquent expositors of this im- 
portant and interesting science refers in these animated terms 
to the topic under consideration The chief evidence which 
geology offers on the date of the earth is afforded by the 
number, variety, and contents of those materials which form 
the crust or covering of the globe. Many of these consist of 
accumulations of igneous matter, lavas and basalts, which, 
judging from the progress of an Etna or Vesuvius, must have 
required thousands and millions of years for tlieir deposition ; 
these are succeeded by fossiliferous rocks, the mineralized 
beds of primeval seas, when oceans rivalling the Pacific or 
Atlantic in extent, and consequently in duration, must have 
prevailed during incalculable epochs, and tlien must have 
passed away to give occasion to fresh and equally extensive 
I phenomena. The seas then became dry land, forests of 
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firopicai piaiiis spread over the newiy-iormed earth, and, after 
tiieir cycle of date and prevalence, were entombed beneath the 
waters to elaborate supplies of mineral fuel, and 3 deld to man- 
kind the invaluable blessing of coal. Fresh seas succeeded, 
teeming with fresh forms pf life and being, adapted to the 
ever changing conditions of external nature ; while di-y land 
obtain.ed at intervals, lakes were developed in turn, and de- 
posited their sediments and organic remains ; the volcano and I 
the earthquake occasionally burst forth in paroxysms, and ' 
every variety of revolution and disturbance at once diversified I 
the then existing aspect of nature, and furnished elements | 
for successive changes of condition. And when we compare | 
existing nature with nature in bygone eras, when we reflect j 
that nothing is created in vain — nothing made for a day, but 
that everything has its sphere of usefulness and of duration — 
when we remember that the oceans of the present day, with 
some trifling modifications, have prevailed during the entire 
historic period, that the same Channel crossed by Csssar still 
parts the Briton from the Gaul ; the same Atlantic still 
divides the Old World from the New ; while the seas and 
rivers navigated by Alexander are in existence now — we can- 
not refuse our assent to a proposition so self-evident as the 
fact that changes so numerous and extensive as we fiave 
'mentioned, must have required an adequate space of time for 
their development, and that a world made up of changes so 
niimerous and diversified must have occupied a corresponding 
space during its preparation. The antiquity of the earth is a 
fact demonstrated by evidence of so cumulative, so convincing 
a character, and constitutes so essentially the foundation of 
all judicious inquiry into the nature and condition of our 
planet, tliat it forms an early lesson in every work on geolo- 
gical science. If there be a contemplation which, more than 
any other, enhances our admiration of Divine bounty and 
benevolence, it is that which this science so admirably sup- 
plies, by representing the Creator as first fitting up and pro- 
viding tills beautiful and harmonious earth with every variety 
of boon and blessing, and storing it with metals, with lime- 
stones, with sandstones, and, above all, with coal ; adapting 
it for every variety of soil and cultivation ; making it a sphere 
in wMch every industrial and active faculty of man could be 
beneficially and usefully employed, and, finally, moulding it 
into external beauty and loveliness ; diversifying it with land 
and sea, with lake and forest, and river and plain ; clothing 
it with vegetation, and harmonizing all its attributes into one 
consent of grace and plenty and loveliness.” 
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PRELIMINARY REMARKS ON THE PRINCIPLES, HISTORY, AND 
METHODS OF ALGEBRA. 

Algejsra is a branch of mathematical science in which the 
reasoning employed in the solution of all problems relating to 
numbers is generalized and abridged by the use of general 
symbols of quantity and of the conventional signs of operation i 
employed in arithmetic. By Newton it is called universal 
anthmetic, and, in some respects, the appellation is appro- 
priate; but between algebra and arithmetic there is tMs 
distinction — in arithmetic the signs of number (figures) have 
a determinate connection conventionally agreed upon and 
universally recognized, and our object is to combine them 
together according to certain rules; in algebra, on the other 
hand, the symbols employed liave no determinate connection, 
nor is it a numerical result which we seek to obtain, but the 
manner in which the several numbers enter into the calcula- 
tion. Where algebra terminates arithmetic begins : the 
former investigates the conditions of the problem, and dis- 
covers the relations subsisting among, its terms; the latter 
deduces, by a special application of the principles evolved to 
particular numbers, the numerical result. By working an 
arithmetical operation, we obtain a result the value of which 
is known when the value of the unit is known. But the 
algebraical result of an operation is independent of all 
numerical convention; it is simply a general expression, in 
symbolical language, of the arithmetical operations wMch 
must be performed to obtain the numerical answer ; it is, in 
fact, the arithmetical mie by which all questions of the same 
class may be resolved. 
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This is the character, at least, of one great department of 
algebra, expressed in very general language. To render it 
more explicit, let as proceed to particular examples of the 
two species of calculation. If it be required to add the 
numbers 4, 3, 7, we readily find that their sum is 14. This 
result (14) is an isolated quantity ; it does not indicate the 
nature of the operation of which it is the result ; it might 
have been obtained by adding together 7 and 7, or 6 and 8, 
or any other pair (or series) of numbers whose sum is 14; 
and it might, moreover, have been found by any other arith- 
metical operation upon certain numbers besides addition. 
But if, instead of combining the three given numbers into 
one sum, we show simply the manner in which the calculation 
is to be effected, and write 4 H- 3 -{-7, we preserve in this, the 
enunciation of the question, not only the successive steps of 
the operation to be performed, but also the respective quanti- 
ties which enter into the calculation. By prefixing, in the 
same manner, to all the quantities which compose the terms 
of a problem the particular signs which express the arith- 
metical operations to be performed upon them, we are able 
to represent the result by means of the given numbers and 
the known symbols of operation. But it is particularly 
required to remember that exemplification is not demonstra- 
tion. From particular premises no universal conclusion can 
justly be drawn. Every arithmetical problem is merely an 
exemplification of one or other of the particular niles whicli 
have been laid down for guidance in calculation, and however 
correct each may be found to be, in its results, each is, in 
reality, only a single instance of the rule’s holding good. 
Very many such demonstrations by special instances would 
fail to give good ground for a universal proposition. In point 
of fact, disguise it as we may, universal results and general 
demonstrations are impossible in merely arithmetical calcula- 
tions, and hence algebra, the science of analysis and of 
demonstration through analysis, has been invented to supply 
the means of knowingthe general results of universal operations. 

Augustus De Morgan ^ves as the derivative source of tlie 
name algebra^ the Arabic phrase Aljelr e al molcalalah^ of 
which ‘‘the nearest English translation is,” he says, “restora- 
tion and reduction.” F. Scholl, in his “History of Greek 
Literature,” says that it “ was called algebra in honour of the 
Arabian Geber, to whom its invention is ascribed” (vii. 43). 
Neither derivation adds much to our knowledge of the subject 
Modern Europe received its earliest knowledge of tMs science 
not from the Greeks, who had first cultivated it, but through 
the Arabs, who are reported to have acquired it from the 
Hindus. The earliest European treatise in which problems 
similar to those of algebra are treated is the “ Arithmetica ” 
of Diophantus of Alexandria, who probably lived in the days 
of the Emperor Julian. From him the Diophantine problems 
take their name. His operations are so like those of the 
Hindus that we must conclude either that the Hindus bor- 
rowed from him or he from the Hindus. Delambre, in his 
“ History of Ancient Astronomy,” says, “ The Hindus had 
algebra of the first and second degrees ; they knew how to 
solve indeterminate problems, and they made these acquisi- 
tions themselves. They are also the authors of the system of 
arithmetic now universally received by us ” (vol. i. 556). 

By Mohammed Ben Musa, who lived in the reign of 
Caliph Al Mamun, in the early part of the ninth century, 
algebra was first introduced into Europe. Of his treatise, 
“On the Measurement of Plane and Spherical Figures,” 
Dr. F. Rosen, under the auspices of the Oriental Translation 
Fund, produced an English version in 1831. Spain and Italy 
were the countries in Europe upon which the light from Ben 
Musa’s lamp fell. Into the former it was introduced by 
eminent Arabian scholars, who taught in its colleges and 
deposited MSS. in their libraries ; into the latter it seems to 
have gained access somewhat aceidentaily. Leonardo Bonaeci, 
a wealthy merchant of Pisa, requiring to visit some of the 
Asiatic provinces on business, associated a good deal with 
the learned men of Bagdad, and being intellectually inclined, 
made himself acquainted with the most important elements 
of knowledge which they were willing to communicate. This 
knowledge he imparted to his countrymen, and through him 
tMs agent in accomplisliing some of the most remarkable 
achievements of human intelligence was eximunded and 
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poprJarizecl in Italy. Luca Paccioli cli Borgo, a Minorite 
friai, in 1494, was "the author oi the first printed book on 
algebra; Scipio Ferreus and his pupil, A. M. Fior, between 
1505-35j constructed and solved many ingenious problems. 
In 1535 Fior and Tartaglia had an algebraic contest at 
Bologna, at which the latter was \dctor. Zuanne da- Coi, 
of Brescia, was acknowdedged by Tartaglia as a master. 
Jerome Cardan issued Ms “ Book of the Great Art’' (algebra) 
in 1545. His favourite pupil, Lodovico Ferrari, andR. Bom- 
belli carried forvrard the light of the Cossick art, as it was 
called in Italy. Except among tliese algebra did not make 
any very decided progress in tliat country, and it was nearly 
the middle of the sixteenth century before it received a place 
among the studies of the higher minds in Germany, France, 
and England respectively, by M. Stifelius, J. Pelatariiis, and 
Robert Recorde. It w^as in Michael Stifelius’ “ Aritlimetica 
Integra ” that the signs -f, - , V were first used. Christian 
Rudolf had, in 1542, introduced algebra into German culture, 
Pelatariiis’ “xMgebra” was published in 1554, and Robert 
Recorde’s “ Whetstone of Witte ” was issued in 1557. In it 
he suggested the sign of equality, =. Francois Viete, an 
iilustrioWs Yendean (1540-1603), liolds high rank among 
the French cultivators of tliis science. He introduced the 
use of letter-symbols, and is regarded as the precursor of 
Descartes. In England Harriot, and in Holland Girard, 
improved upon Viete, and Descartes applied algebra to the 
elucidation of geometry. We do not profess to write a 
history of algebra, but only to note the landmark-names in 
the course of its progrcvss. Hewton’s “ Arithmetica Univer- 
salis” (1707), and Fermat’s mathematical discoveries made 
distinct advances in the science, and from their time the 
modern methods and aims of algebra may be regarded as 
having settled into form. 

Algebra bad now attained a workable language. Its nota- 
tion may be regarded as the most perfect and concise system 
of written characters. It is quite transparent and fully 
explanatory. In the latter portion of tlie seventeenth cen- 
tury, and during the course of the eighteenth, it acquired 
greater perfection in details. Leibnitz, Euler, Raphson, 
Hailey, Lagny, Taylor, and others improved its processes; 
Moiitmor, De Moivre, the Bemoiiillis, James Stirling, and 
Maclaurin made many ingenious applications of its principles; 
Stephen Bezoiit and Edward Waring displayed originality 
and power in their analysis of elimination ; Pascal, Wallis, 
Hiiidenberg, Rothe, and Pfaff carried out to new issues com- 
binatory analysis ; Mayer and Mollweide applied algebra to 
geometry and questions in physics; Saunderson, Laplace, 
Lagrange, Simpson, Emerson, and otlaers imparted clearness 
and method to the explanations of the theory. It has now 
become one of the most valuable of the agents of practical 
research. Among its modern expositors Abel, Barlow, 
BMurier, Peacock, De Morgan, Hind, Kelland, Wheweli, &c., 
may be named. Admirable practical works in this science 
are due to Baily, Cauchy, Gruiiert, Pleis, L’Euilier, Lagerwij, 
0 debar, and Strootman. Auguste Comte, De Morgan, 
George Boole, Stanley Jevons, &c., have carried out its 
principles into lo^cal and metaphysical researches; Sylvester 
and Ringdom Glifibrd have widened its theoretic range, and 
every year adds to the number of those who apply the 
algebraic calculus to vaster inquiries and wider problems 
tlian were even thought of a few years ago. 

The library of algebra is immense. The sweep of its power 
is wonderful. It carries its calculus into almost every region 
of human knowledge helpfully. The training it imparts when 
pursued, not mechanically, but intelligently, is most valuable, 
and the extreme simplicity of its various stages renders it 
progressively attractive. Any student who has acquired an 
ordinarily exact acquaintance with the four primary rules of 
aritlimetic, a moderate training in reduction, proportion, and 
fractious, need not hesitate to apply himself to algebra. He 
will comprehend all the specific directions given to him, and 
every step taken in algebraic study will aid his progress in 
higher arithmetic, wlille an express gain will be made in new 
power of mind and wider cajjadty of pursuing investigations, 
not in the science of number alone, but in all the higher 
sciences in which algebra iias a place — astronomy, chemistry, 
dynamics, mechanics, &:c. 


Algebra is not merely a representative of mental conce|>- 
tions and operations, it is an agent by which these ^ concep- 
tions can be marshalled and arrayed, employed and^ tested. 
Its symbols express (or at least indicate) whatever idea we 
place, as it were, within them, and its methods enable us to 
pursue the course of a process of reasoning with the result of 
learning the consequence to which it leads. We must, of 
course, attain a mastery over its language and the meaning 
of its signs. When we have done this, we may reach forward 
to higher things. 

This is one step in the explanation of algebraic method; 
but in passing from one system of numeration to another the 
numerical expression varies in its meaning. This, besides 
being an inconvenience in particular cases, limits our reason- 
ing to particular examples, and takes away from the investi- 
gation its most essential character. It is necessary to render 
our results independent of all convention founded upon 
arithmetical models; in other words, we must represent the 
quantities reasoned upon by such general symbols as the 
letters of the alphabet. To announce in this w^ay the sum 
of three numbers we write, a-rb-^-c, where a, and c are 
symbols of numbers having no reference to any system of 
arithmetical numeration. 

In all algebraic questions the solution consists of two 
separate processes; the first seeks to find out, from the 
numbers given in the question, by wliich of the four funda- 
mental operations the unknown result may be determined ; 
the second consists in the application of these rules. Tlie first 
is an algebraical process; the latter is an arithmetical one. 
The first is completely independent of any system of numera- 
tion. It aims entirely at the development of the conditions 
of the enunciation, in other words, of the relations subsisting 
among the numbers involved. Let it, for example, be re- 
quired to divide the number 13 into two parts, such that the 
first shall surpass the second by 5. Here the second pari is 
equal to the first diminished by 5 ; or the sum of the parts 
diminished by 5 is equal to double of the first part, or to 
double of the first less 5. But from the enunciation of the 
que.stion the smn of the parts is equal to 13, and consequently 
double the first is 13 + 5 or 18. The first part is consequently 
9, and the second part is 5 less, that is 4. 

We might resolve any other question of the same nature 
by the same species of reasoning; but in taking a new set of 
numbers it would be necessary to commence the process anew. 
By employing symbols we obtain a solution equally general, 
and applicable to all numbers which may be involved in any 
question of like conditions. Thus, let a denote the greater 
of two numbers, and b the less; in applying to these symbols 
the reasoning employed in the case of 13 and 5, we easily prove 
tliat the first part sought is equal to the half of the sum of the 

two numbers a and b. This sum is a + h, and its half is 

which is a general expression for the first part sought. 
Applying the reasoning to the second part, which the ques- 
tion supposes to be less, we find that it is equal to half the 
difference of the two given numbers; now, the difierence is 
a — h 

a - b and the half g - , wMch is an expression for the 

second part sought. Now, wiiatever numerical values we 
give to a and it is only necessary to substitute them for 
their syinbols in these expressions to find the values sought. 

The simplicity of its language is one great advantage of 
algebra. Common language might in some simple instances 
be employed, but in general its expressions are too prolix. 
Take as an example the enunciation of the folloiving short 
and simple proposition : — “ The greater of two numbers is 
equal to half their sum increased by half their difference.” 
This, expressed symbolically, i.e. algebraically, is brief, viz,— 

m-t-'/i- m n 

•« = - 2 -+~ 2 “ 

in which m is supposed to be the greater of the two num- 
bers and n the less. This expression enables us at once to 
see that the proposition is true; for on the right of the sign = 
n 

we iind'g once added and once subtracted, consequently it 
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ailght, without affecting the truth of the expression, be 
. m m 

expunged, leaving m — x + that is in effect m~m. 

^ ii 

Not only does algebra give a facility in seizing upon the 
conditions, but it reduces the reasoning employed in the 
operations in some measure to a mechanical process. The 
grammar of its language is simple and precise, and the signs 
employed in expressing its relations are very few in number. 
Algebra is a branch of study from which many are deterred 
by an idea of its difficulty; no prejudice could be more 
erroneous. If the student ^s attained a good knowledge 
of arithmetic, especially of fractional aritlimetic, he has no 
real difficulty to surmount in the acquirement of algebra. 
He has simply to divest his mind of the notion that numbers 
can only be represented by the conventional symbols 1, 2, 3, 

4, &;c. ; these are quite necessary to the expression of quan- 
tilj when we consider it as composed of determinate units. 
Numerical symbols are of the utmost importance in express- 
ing with brevity and distinctness arithmetical results; but in 
the logical investigation of the principles of calculation they 
are replaced with advantage by other symbols of a more 
general kind. 

It may be as well to illustrate this point in a plain and 
familiar fashion before proceeding to any systematic exposi- 
tion of the specific principles of algebraic operations. Be 
Morgan places the contrast between arithmetic as the con- 
crete science of number, and algebra as the abstract calculus 
of operations, very simply before the mind in the following 
examples; — (1) If 2 acres let for £13, how much wiU 
17 acres let for 1 It is easily seen that the number of pounds 
required is that obtained by multiplying 13 and 17( = £221), 
and dividing the product by 2 ( = £110 10s.) (2) If any 
number of acres (we please to name) cost a certain number 
of pounds, the price of any other number of acres may be 
found by multiplying that other number by the number of 
pounds the first acre cost, and dividing (the product) by the 
number of the first-mentioned acres. The former is a special 
instance, the latter is a general rule. The manner in which 
the latter is translated into algebraic expression is as fol- 
lows : — We invent short signs to signify that multiplication 
and division are to take place. We express the one by putting 
X between the numbers which are to be multiplied, and the 
other by writing the divisor under the dividend and drawing 
a line between them. The foregoing rule, then, stands 
thus — Price, in pounds, of second number of acres is 

2nd No. of acres x price, in pounds, of 1st No. of acre s 
1st No. of acres 

Here we have abbreviated by using two symbols of operation. 
If next, instead of any number named in the problem, we 
were — that we might notice it better — to place a letter where 
that number appears, we would have a form like this— 

2nd No. of acres (c) x price, in pounds, of 1st No. of acres (b) 
1st No. of acres (a) 

Instead, then, of writing the words, let us simply employ the 
letters which stand for them, and we have — 

cx b \oT as it may be otherwise, and usually is/ cb 
J written— \ ^ 

Thus the algebraist reduces to the briefest form not only the 
exx)ression of the problem, but the indications of the process 
through wliich it must be passed to find the answer. 

Or, to take a case which is more readily brought under the 
view of the concrete imagination. Supposing that the follow- 
ing problem has been given us to solve — viz. Divide £890 ! 
among three persons so that the first may have £180 more 
than the second, and the second £115 more than the third, 
how could we proceed to find the answer 1 It is plain that 
if any one of the three persons’ shares were known the other 
two could be discovered at once, for (1) if we knew the third 
person’s share we would only require to add £115 to it to 
find the second’s, and £180 to that to find the first’s; (2) if 
we knew the second’s share, by adding £180 to it the first 
share would he found, and by subtracting £115 from the 
second we should have the third; (3) if we knew the first’s 
share we would merely require to subtract £180 to find the 
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second’s, and £115 from that to find the third’s. It is also 
obvious that the third person’s share — whatever it may be — 
(1) if added to £115, would give the second’s; (2) if added to 
£115 and £180, would give the first’s; (3) that these three 
shares added together must equal £890; that is, 

1. The third person’s share, ] 

2. The third person’s share, with £115 

added, Wqual £890. 

3. The third person’s share, with £115 j 

and £180 added, j 

Looking at this problem as thus put before us, we see (1) that 
three times the third person’s share and £115, together with 
another £115 and £180, amount in their sum to £890; tiiat 
is, in other words, three times the third person’s share added 
to (£115 -p £115 -P £180) is equal to £890 ; (2) that if the triple 
of the third person’s share added to £410 is equal to £890, 
this triple share must be less than £890 by £410; and (3) 
that if we subtract £410 from £890 we find tlmt the, triple 
of the third person’s share is ( = £890 - £410) £480. Let 
us now divide £480 by 3, and the answer (£160) is the third 
person’s share. To £160 add £115, and the second share is 
discovered to be £275. The first person’s share is found by 
adding £180 to £275, which make together £455. Now, 
£455 + £275 + £160 make together £890. 

The algebraist, in a problem of this sort, proceeds in a 
different manner. He (1) denotes the third person’s sliare — 
whatever it may ultimately prove to be — as it is at present 
unknown, by the letter a*. The second person’s share (2) b 
set down as a’+ 115. The third person’s share (3) takes th 
form of a? + 115 + 180; and they are put down thus— 


1 . s 

2. :i7+115 

3. ^+115-{-180 


3^/’ + 230 + 180 


which equals 


r3.'i;-i-410 = 890 
|3u' = 890»410 
l3.r; = 480 

i .^-=160 


£160 

.'r + 115= 275 

which gives ^’ + 1 1 5 + 1 80 = 455 

I £890 


The careful observer will see that the answer (3.r + 230 + 180) 
must equal 890; and therefore the statement may be reduced, 
by change of signs, to 3.z^=890~410; when 410 is subtracted 
from 890 we have for remainder 480, which gives 3.r;=480. 
We then divide by 3, which leaves one a;* as the equivaieni; of 
160, as seen in the second column. The x being found to 
represent 160, we have only to add 115 to that amount for 
the second share, and 115 and 180 added to the same sum 
(160) gives the first share. This is proved to be correct by 
the whole three — the conditions of the problem having been 
fulfilled — ^being found to make up the sum given in tiie 
original statement (£890). 

If, now, we desired to perform this operation by seeldng to 
find the first person’s, (ie. the greatest) share first, we might 
proceed in a similar way. Saying, let the first person’s share 
be denoted by ij, the second person’s share will then stand as 
y - 180, and the third person’s share by ^ - 180 - 115. On 
these three quantities being arranged in succession they stand 


thus — 


^-180 ] 

y- 180- 115 \ 


which equals -I 


33 ^- 360 - 115 =* 
3?/ -475 = 890= 
3y = 890q-475=' 
3^ = 1365= ■ 


33 ^- 360 - 115 ; 


I, y = 455 


Whereupon we proceed, as before, to find the other numbers, 
455-180 = 275, second share; and 275-115 = 160, third 
share, making again £160+275+455 = £890, 

Algebra represents the magnitudes with which it deals by 
symbols which have no intrinsic value, and are, for its purpose, 
entirely emptied of the idea of value in themselves. The 
magnitudes which its symbols represent are therefore inde- 
terminate, It is thus capable of taking absolute magnitudes 
of any nature, real or imaginary, and reasoning regarding them 
with exact conclusiveness. The results at which it arrives 
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are quite generalj and. extend to all the possible values which 
Djay be attached to its symbols. It has always been reckoned 
the mark of a master- iiiiiid to be able to see the general in the 
particular, and to abstract from the particular the general truths 
it involves. In the stores of general facts collected by laborious 
observers the man of genius perceives the law of their opera- 
tion, and distinguishes that from all accidental environments. 
This he does by taking one element, and working out with it 
symbolically all that lies mtliin it, and often by the exercise 
of this mental process magnificent scientific results are 
attained. Concrete things, regarded as concretes, restrict 
the mind m its dealings with them to the consideration of 
their actual perceptible qualities ; but these concrete things 
suggest many ideas of an abstract character to the mind, and 
these the mind is compelled to symbolize to itself, if it would 
operate thoughtfully with or upon them. The symbol 
enables the mind to get free from the restrictions of sensible 
phenomena and to lift tlie idea into the region of intellectual 
consideration. It is an arbitrary mark, indicating a specific 
conception or idea, and ought in the same process of calcula- 
tion or reasoning always to retain precisely the same signifi- 
cation through whatever conditions it may be made to pass. 
Algebra organizes sym]}olical notation, and enables us to reach 
truths concerning the ideas expressed by the symbols more 
clearly and briefly than we could by any other method than 
this substitution of symbolical equivalents. The compact 
and powerful processes of algebra appear to be mysterious 
and ill to understand, principally from the mind being unac- 
customed to deal with any other symbolical signs than those 
of language or figures. The operations of algebra are con- 
ducted through tills language of symbol 

It will be useful to register here for future reference some 
of the most common signs and forms of expression employed 
in the statement and working of problems in algebra. 

The word quantity is, in algebra, employed as an extension 
of the word number. In such a phrase as numerical quantity 
its meaning is obvious ; thus one-half, though not a number, 
is a numerical quantity. The word quantity, as a term, has 
its origin in and its usage determined by the adoption of a 
unit of measure. For example, if the unit of measure be 
I foot, the quantity which stands for the length of a room 
Is an idea of which the mind lias a distinct conception, 
although it may not be an exact number of feet or inches. 

Any sum or quantity may be selected as a unit, and then 
all other sums or quantities must be expressed by numbers 
or fractions representing the number of times or parts of 
times such sums contain that unit. Thus, if 3^. 4d be taken 
as a unit, this sum will throughout be represented by 1, or 
while a pound will be denoted by 6, or Qa. 

The expression quantity is also used with reference to the 
results of operations which are not so readily expressible in 
signs as the above ; such, that is, as instead of calling up an 
impression, refer the mind simply to the operation. The 
term magnitude is also sometimes used to direct the mind to 
the immediate contemplation of the particular thing treated 
of; but, as all algebraical operations depend on comparison 
or combination, magnitude is not a very convenient term, 
and we shall not frequently adopt it. 

The first point which distinguishes algebra from arith- 
is this, that the number or quantity required is repre- 
sented in a visible form to the eye. This is usually done 
by the use of one of the letters of the alphabet, a, 6, c; y, a. 

In some instances Greek and even other characters are 
introduced. Algebraists not only represent the thing .sought 
by a letter, but they very frequently employ a like notation 
for the things given. 

Any quantity immediately preceded by the sign -f 
is called yodtire (and such quantities are to be added). 

Any quantity immediately preceded by the sign - {minus) 
is called negatvm (and such quantities are to be subtmcted). 

A quantity preceded by neither plus nor minus is always 
regarded as jmitive; thus, a signifies <4-«. The sign - 
(minus) must alw^ays be prefixed to negative (|uantities. 

Wheji one quantity is to be added to another the sign + 
(plus) must precede the quantity to be added; thus, 
‘signifies tliat h is to be adchid to a-f 

When a quantity is to be taken from another the sign - 


(minus) must precede the number to be subtracted; thus, 
a — h (the values as above) = 6. 

An expression in which quantities are connected by the 
symbol == is cafled an equation ; thus, 4-f'5 = 8-|-l is an equa- 
tion ; -f 5 + 3 = 2.^’ - X + 8, and + 7 = %x - 3 are equations. 

The terms of an expression are the different parts of which 
it is made up by addition and subtraction ; the factors are 
those of which it is made up by multiplication: thus, a, h,. 
and c are the terms of a+h + c, and^ the factors of a x h x €. 
When a compound expression consists of two terms, ^ it is 
called a Unomial; when of several terms, a multimmial. 

An expression involving a symbol, x, is sometimes said to 
be a function of x: thus, x^, x + a^ -p ■+■ 1 are 

functions of x. Again, is said to be the same 

function of a that .^’^’-f-2.^■4-4 is of x. 

When the product of two quantities is sought, the sign for 
multiplication ( x or .) must be placed between them, a x b,^ 
and a.b each mean a multiplied by k The most common 
way of expressing this, however, is by simply joining the 
symbol-letters, as ah. 

When the sign for division, -f-, is used it precedes the 
divisor and follows the dividend. Division is frequently 
denoted by placing the dividend above the divisor and 

a 

drawing a line between them ; thus, ^ signifies a divided bv 
a 

h. and ~ denote the same operation. 

These are the ordinary symbols of operation. They arp 
only the abbreviations for expressing the application of tlv 
first four rules of arithmetic. 

A jparentliesis ( ), a hrachet { or a rinculum 
denotes that all the quantities wdiich any one of them joins 
together are affected equally by some other quantities : thus, 
(4-f-6~7)x5, {4-I-6-7} x 5, and 4-P6-7 x5, each shows 
that the numbers 4 and 6, with 7 subtracted from them, are 
to be multiplied by 5 ; i.e. that 3 is to be multiplied by 5. 
The parentheses and the brackets are for the most part 
employed in uniting quantities for multiplication, and the 
vinculum in fractional expressions and quantities involving 
the use of the radical sign. 

A figure placed before any algebraical symbol-letter is 
called the co-eifficient of that letter. Co-efficients may be 
[ positive or negative. If a letter has no expressed co-efficient, 

' it has 1 understood as its co-efficient. The I is usually 
omitted in stating a question; e.g, ao signifies one (1) 
quantity, a, multiplied by one (1) quantity, c. 

A small figure written on the right of a letter or quantity 
and above the line is the index (or exponent) of the power of 
this quantity; thus, in 2% 4 is the index of the power of 2, 
and the expression means 2 raised to its fourth power, 
2^ ==16. The first power is unnoted ; the others are ex- 
pressed, a?, a\ c% &e. And, in general, a” denotes that 
the number a is repeated with signs of multiplication as 
many times as are represented by the number n. 

When the sign V precedes any quantity it signifies some 
root of that quantity, and a small figure irritten within the sign 
is the index or exponent, e.g. signifies the cube-root of a. 

The signs v for the extraction of the square root, for 
that of the cube root, &c., are frequently used as in arithmetic. 
Thus, V {a-]rx\ or V {a+x}, or V a-f-x^ signifies the square 
root of the sum of the t wo num bers a and x. It musi be 
observed, however, that ^ a -^x^ and f a^s/x, are 

totally different things ; the second represents the sum of the 
number x and the square root of a; the third the sum of 
: the square roots of the numbers a and x. 

The square of a number is represented by aK The square 
root may be in like manner represented by , the cube root 
by ai , &c. In this system of notation, a is considered as 
equivalent to 

There is a very convenient notation for many purposes, 
which, though it has much the aj,)pearance of the expression 
of powers by indices, is totally different from it. Instead of 
introducing a new letter to express difterent quantities, the 
same letter is employed, and an index figure is subscribed ; 
thus, aif a 2 , a% stand for different quantities not necessarily 
coimected with each other. In the same way, 
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are used, the latter form not so frequently. This 
notation is special!;’ adapted to express quantities of the 
same kind occurring in dilierent uositions, and may be read 
first a, second a, third a, &c. 

Quantities in which there are no roots involved are said to 
be rational; thus, a 4- 2.?’ is a rational quantity. ¥7hen roots 
p'e involved they are temped irratio7ial; thus a + V'^is an 
irrational quantity. The word surd is adopted to express 
concisely ^pcaetly what is signified by the phrase “ iiTational 
quantity.” When the expression contains two terms, the 
prd is called a hinomial siird ; when one or both of the terms 
involves the square root, it is called a quadratic surd : thus 
a-¥\/"tx) is a quadratic surd, ^ «?,4- V-^ ®,nd a + ^x are bi- 
nomial quadratic surds. 

Expressions which involve only one term, as &c., are 

called simple^ wMie those which involve two or more terms 
ai’e called compound. Thus « -f 5, + ah + aP 4* 5cdh^ - 

are termed compound expressions ; and those in which the 
dimensions of each term, is tlie same, as is the case in the 
<=^xamples just given, are said to be homogeneous. 

Similar or like qimntities contain the same letters or com- 
binations and powers of letters. 

Dissimilar or tmliJce quantities do not contain the same 
letters or combinations a,nd powers of letters. 

The reciprocal of a quantity is unity divided by that 
quantity. There are a few other technical words used to 
abbreviate expressions, but these tlie student will learn to 
make use of by finding them actually employed better tlian 
by any verbal explanation, 

In arithmetic absolute numbers are given in each problem 
and employed in each operation, and an absolute nuniber is 
sought as the result of the processes requisite to work each sum. 
In algebra the nature of the question, abstracted altogether 
from any special number, is given, and we are required to 
find a general metiiod of solving all such questions, and to do 
so by s.liowing t,hroiigli symbols to the mind wliat operations 
must be em.ployed to attain a trustworthy result. The sym- 
bols used are not numbers, though t.hey represent numbers. 
Ea(ili may stand for any specific absolute number we place in 
any question, provided that in the same question it indicates, 
thw-ughout the whole process, that particular number and 
noiliing else. It is because the symbolic language or the signs 
of algebra are thus universal, i.e. apply to all possible particular 
ca.ses of that same kind, that its conclusions are universal. 
Ill translating thC' terms of a question into the language of 
algebra we have to remember .that (1) a sign is an arbitrary 
mark, and (2) each sign has (and must have) only one fixed 
meaning or signification throughout the course of any one 
distinct process or operation. , We require (i.) a series of signs 
representative of our conceptions, the subjects of oim inves- 
tigations: these are usually literal symbols, as of hmtmi 
things, fl, 5, <?, and of unknown^ Xy y, z ; (ii.) signs of opera- 
tions, as + (plus), - (minus), x (multiply), 4- (divide) ; 
(iii.) signs of equality and identity or otherwise, = (equality), 
7 (greater than), (less than); (iv.) of inference, *.* (since), 
(therefore). The following self-evident axiom is adopted 
in regard to algebraic operations : — When any two or more 
quantities are equal, if any one of them is subjected to any 
operation .which would increase or diminish it, the other (or 
others) must, if we wish to preserve tlieir equality, be subjected 
to the same operation of increase or climinution. Tins axiom 
maybe made, more easily available for use by being expressed 
in reference to special , cases. (1) Two numbers remain rela- 
tively equal when (I.) the same number has been added to or 
subtracted from eiich of them, or (ii.) they have been each 
multiplied or divided by tlie same number ; and (2) no num- 
ber is altered (i.) by the addition of any number followed by 
the subtraction of the same Dumber, or (ii.) by being multi- 
plied by any number, if the product be afterwards divided by 
Vue same number, and nice mi'sd. 

x\n idea of the value and utility of these symbols ot iioia- 
tion and indications. of operation will be gained. by solving the 
following . 

ExerGues.—-l..^ If '. a.5= 1, '6 = 2, 3, what is the value of the 

following algebraical expressions — viz. a -j~b + c; - a -{•h+c; 
a —h -i- c ; a-j-h — c ; -a— h-\-€ ; - a h - c i a 

■ xim 6; 4; 2: 0: 0; -“2; -4; 


2. If a=6, 5 — 7, -?=9, what results would the same ex- 
pre.ssions yield ? Am. 21; 11; 7; 3; -3; -7; -11; -21. 

3. With similar values, vrtiat would be the value of 

2o: - 4c -p 25 and 36 4- 7c - -12; - 56. 

4. If c!=2, 6 — 4, and c— 5, calculate the value of fi) 

b c* 

ri 4- 26 - c; (2) ah 4- 2c; (3) ^ -f ^ ; (4) {a^ 4- 5) c; (5)«^ 4- 26 c. 

A71S. (1) 5; (2) 18; (3) 5-|l:4)'40; (5) 7. 

5. If a— 3, 5=2, c=5, and n — % calculate the value of 
(1) {a-h) 54-zi; (2) «^-5"4-54-«; (3) (5-f-c)4-a‘D' (4) 

^~+5. Am. (1) 7; (2) 28; (3) 16: (4) 6. 
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CHARTS — W'AY — THE STIX A STAR IX MILKY WAS 
— NEEULm — POLE-STAR — COXSTELL ATI OX'S — FIXED STARS— 
SOLAR SYSTEM, SUK, 'PLANETS — MOVEMENTS IN SPACE- 
MOTION OF THE STARS — ORDE'E OF PLANETS SOUND THE 
SUN — COMETS — METEO.es — MAGNITUDES OP PLANETAKY 
SYSTE.M — FIGURE OF THE EART.H — A,P,PAKENT DIU.RI'fAL 
MOTION OF STARS — APFARE.NT ANN'UAL MOTION OF SUN — 
ECLIPTIC — SIG,NS OF THE ZODIAC — EQ,UINO.'XES — SIDEKEAIj 
DAY — S0LA.R TIME — MOON’S P,A.EADLAX — M'EAH DIBTAN015 
OF SUN — DISTANCE OF FIXED STARS — VELOC-ITT' OF LIGHT 
TAKEN AS UNIT OF 'REDFCTTON — MOTION OP TH.E SUN IK 
3P.A0E — ^ MOTIONS OF THE STARS — DOUBLE ST.AB® — 
COLOURED STARS. 

The starry fi.rmament, that limitless ocean wliiels fuiurklos with 
a thousand minute points of light, eonstit’ites what is lern?ed ■ 
the heavens, and the sde'uce of a,siroiJomy tt‘;u;hi4 not only 
the structure of the universe, but Ihe eak*u!atic»n of the ilis- 
tances of the stans and the determination of their nun’emente. 
To a casual observer the stars appear to he tolerably i«‘gu1arlj 
distributed through space, and the liist ferrtiire coimected 
witli the stars to which attention is directed is their very 
varied degrees of brightness. On this account astronomers 
have classified the stars into different gro'Ups corresponding 
to their brilliancy. About twenty of the biiglitest are said 
to be of jirst mag^iitudCy among which are EmuSy or the 
Dog-star, the most brilliant star in the heavens, Capella. 
Aldehara^i, ArctimtSy &c. Hext in order come the stars 
of the second magnitudcy examples of w,hlch are the four 
brightest stars in the constellation of Ursa Major ^ the G'.reat 
Bear. Argelander has computed the number of stars of each 
of the different magnitudes as follows : — First magnitude, 20;, 
second, 65; third, 190; fourth, 425; fifth, 1100; sixth, 3200 r 
seventh, 13,000; eighth, 40,000; and ninth, 142,000. 

Of these stars, however, only a comparatively small nimiber, 
some 3000, a.re visible to the unaided eye in England. Tim 
stars of the sixth magnitude are so faint timt It requires e::- 
ceedingly good vision to distinguish tliem, while tlie number of 
stars whose magnitudes are lower 'than the n.iiitli is aq^pa- 
rently without limit. Argelander, who has publistied a Hcries 
of maps of the stars in the norrhern hemisplsere, from the 
brightest dowm to the tenth magnitude, recxjrds more than 
300,000 stars on these maps. The number of the sitiailor 
stars is at present nneounte«i, for every increase in telescopic 
power reveals countless myriads, wliicli an Inferior penvor 
would fail to discover. Thus, it will be noticed that tlje 
numbers of the stars of each magnitude inercRse with very 
great rapidity as the brightness duminislnis ; Ijut it «r'uuld l>e 
undorstoofl that this classirieatioti refers simply to a])parfnt 
brightness, and that it affirms nothing as to real dinnuision^, 
distance, or even intrinsic brilliiuicy. As the eye iimre 
closely examines the heavens a uude^ddod, vapoury 

glimmer will be observed stretching across the finnamont, 
somewhat of the nature of a belt, and endrding tlw w’LoU? 
neaveuh. This ap})earance, which is terintsl, from its appear- 
ance, the Milhj Wag^ is divided into two ]trhu*iprd hnind <4 
throughout nearly half its entire length; its bnadth is very 
i^riable, sometimes contracting, at olhers spreading out. 
As the borders of the Milky Way arc approached isw rtj.rs 
appear more and more crowded together, and mostly so small 
that the eye almost fails to distlnguisli tiicm. This ac'cumu- 
lation of stars in the direction of the l\Ulky Way in apparent 
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when the heavens are examined with the aid of a powerful 
telescope ; indeed, the faint luminosity of the Milky Way itself 
arises from myriads of minute stars — that is, of swis^ for 
each star, from the most brilliant to the faintest, is a sun, 
and this multitude of millions of suns is divided into numerous 
and distinct groups, and our sun himself is only one of the 
stars of the Milky Way. A still closer examination of the 
heavens with the naked eye will discover here and there 
wliitish spots resembling little clouds, lil^e so many patches 
detached from the Millcy Way, and termed in astronomical 
language nebulae. The telescope reveals these by thousands, 
and the spectroscope and the telescope together have made 
ns acquainted with their formation. The spectroscope proves 
that many of them are but masses of glowing gas, while the 
telescope reveals others of these cloud-like masses to be star- 
clusters. It is in vain to attempt to realize the unspeakable 
distances wliich separate these archipelagoes of worlds from 
ours— unfathomable abysses, which the most powerful tele- 
scopes only prove to be lit up by millions of suns. 

An attentive observer will soon perceive that the stars seem 
10 revolve in a body around one star situated in the north, a 
iM iint which appears midway between the horizon and the zenith 
or point vertically over the head of the observer. This is the 
Pole-star, so called from its being near the pole of the celestial 
equator, an imaginary prolongation of the equator of the earth. 
For reasons that will hereafter be explained the present Pole- 
star (ifc in Ursa Minor) will not always be such. The true 
pole is now degrees from this star, and tills distance will 
gi-adually diminish until it is reduced to about half a degree, 
when it will increase again, and after the lapse of a long 
period of time — 12,000 years hence — the brilliant star of the 
first magnitude, u Lyres, which is now 61° 20' from the pole, 
will have approached to within less than 5 degrees of the 
polar point. The present Pole-star can be seen on every 
clear night. To identify the Pole-star it is necessary to know 
the (jonsteliation of the Great Bear, Ursa Major, sometimes 
called the Plough (see Plate L); the two stars a and /^iare com- 
monly termed pointers, for they point nearly in a direct 
line up to the Pole-star {Stella Polaris). If the observer 
carefully notes the position of the seven stars forming part of 
thi.s constellation at an early hour in the evening, and then 
looks at them again a few hours later, a remarlcable change will 
be seen : the relative positions of the seven stars have not 
cl^anged, the outline of the constellation is unaltered, but the 
entire group has moved bodily in the heavens. The two 
pointers are still directed towards the Pole-star, and it seems j 
that the whole constellation has moved round that point, and I 
if the observation was continued long enough, it would be j 
ajfparent that in a trifle less than twenty-four hours the 
cousteilation would have described an entke circle round the 
pole. 

From the earliest ages of antiquity it has been the custom 
to arrange the stars into conventional groups or constella- 
tions for the purpose of more readily distinguishing them. 
Modern astronomers have continued this arrangement chiefly 
on account of the confusion that would arise were it now to 
be abandoned. The stars do not undergo, to the eye, any 
sensible relative change of position in the heavens; their 
distance is such, that they appear actually at rest in the 
depths of space; hence the old term of “fixed sta.rs,” now 
abiuidoned, as a minute study of their relative positions has 
esiablished the fact that the stars really do move in the 
remote regions of tlie heavens. Their apparent immobility 
is evidenced by the uniformity of appearance preserved for 
centuries by the groups of stars forming the constellations. 
Astronomy teaches us that the stars, like our sun, are 
bodievS which shine by their own light and heat, and that 
tlieir apparent minuteness is only due to the vast distances 
by which they are .separated from us; and when proper 
allowance lias been made for the effect of this distance, it 
is found that some of the.se stars are as bright and large as 
our sun. This has led astronomers to the conclusion that 
the sun is really only one of the host of countless myruids of 
starts with which the heaven is bespangled, and that although 
the sun is to us on the earth vastly more important than any 
of the other bodies in the universe, yet this importance is due 
to the comparative imimeaa of the sun to the . earth, and 


not to any real pre-eminence of the sun among ttse otiiei 
bodies of the universe. 

The sun is the centre of a group or system of its own, of 
which the earth forms part. Round this centre of light and 
heat, but at various distances, revolve more than 100 secondary 
bodies or planets, some of which are accompanied by smaller 
ones, satellites or moons, revolving around their primary 
planet. These planets not being self-luminous would be 
invisible to us if the light which they receive from the sun 
were not reflected towards the earth, making them also 
appear as luminous points, like so many stars; and such 
would be the appearance of our earth seen in spjace at a 
distance sufficiently great. 

A common character distinguishes all the celestial bodies 
that form part of this group — the solar system; for while the 
suns composing what is termed the sidereal universe are 
situated at distances seemingly infinite, the bodies composing 
this group are so much nearer the earth tiiat their displace- 
ments in space may be perceived in short intervals of time, 
and owing to this apparent motion these bodies received at 
the outset the name which they have since retained, planets 
or wandering stars. Of these objects there are five easily 
visible to the unaided vision at the proper seasons for seeing 
them ; the names of these planets are Mercury, V enus, Mars, 
Jupiter, and Saturn. These were ail well known to the 
ancients, and their movements appear to have attracted 
attention from the earliest times. An observer who is 
unacquainted with the heavens might easily confuse the 
planets with the brighter stars. With a telescope he would 
at once be able to tell the diff'erence between one of these 
planets and a star. Through the telescope even the brightest 
stars are little more than bright points of light, while the 
planets show a clearly defined disc, and appear spherical or 
nearly so, and by watching a planet for a few nights and 
carefully comparing its position with the stars in its vicinity 
its motion may be detected. It is thus, when an observer 
stands in the middle of an extensive plain, tliat distant 
objects are judged. Those that border the horizon, or limit 
of vision, are regarded as immovable, while the slightest 
change of place in the near ones is instantly perceived. 
When the observer himself moves, then the real movement.'' 
become complicated with the apparent movements, but tlse 
former must be distinguished in order to obtain an exact 
idea of the actual course travelled. This complication of 
the apparent motions of the planets, the result of the 
movement of the earth, is one of the most striking testi- 
monies to the reality of the earth’s motion ; and it will be 
seen in the detailed description hereafter of each of the 
planets of the solar system, what wonderful variety takes 
place within its limits: movements of rotation, movements 
of revolution around the common centre, the duration of 
these movements, distances, forms, and dimensions, distribu- 
tion of liglit and heat, all vary ; yet with all this variety the 
same laws govern ail ^ 

There is one circumstance common to all the bodies of the 
solar system that immediately presents itself to the imagiiia- 
: tion : these enormous masses, the planets, many of which 
are vastly heavier tlian the earth, and the earth itself, are 
not only suspended in space, but move through the ether, 
the medium which is supposed to fill the void of space, with 
stupendous velocities. For an instant let the reader imagine 
himself a spectator standing immovable in space, a luminous 
speck appears in the distance, little by little it approaciies 
and increases in size; its immense circumference, which 
exceeds 265,000 miles, is in rotation with a velocity which 
causes a point on its periphery to travel through 9 miles a 
second. This vast globe at last passes before you, carried 
eternally through the depths of space with a velocity of 
nearly 500 miles a minute. Such is the way Jupiter would 
appear travelling in its orbit, and such a headlong career 
would banish it for ever to the most remote regions of the 
visible universe were it not controlled and held in check by 
the powerful attraction of a globe a thousand times larger 
than its own mass, by the sun itself. Kow, astronomy shows 
by undeniable proofs the reality of these marvellous and 
stupendous movements, and not only determines their in- 
variable constancy, at least during thousands of centuries. 
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but also demonstrates that their very ra-pidity is the cause I 
of the stability of all the celestial bodies. ! 

Wliatever difficulty there may be in realizing such vast I 
masses careering freely through the ether of space, how 
much more impressive is the knowledge that these rapid 
movements are not confined alone to the planets, but that 
the sun, with all its attendant planets, is moving in an orbit 
as yet unknown, attracted doubtless by some other sun or 
gmup of suns. The stars, which by reason of their infinite 
di.smnce appear immovable, in reality move in different direc- i 
tions; and in considering the sidereal universe later on, it will I 
be seen that if these movements are performed with apparent j 
slowness, the slowness is apparent only, for they are the most I 
rapid celestial movements known. Hundreds of thousands 
of centuries will not complete these immense sidereal circuits. 
It is thus, in contemplating celestial phenomena, that the 
idea of infinite duration impresses itself on the mind with 
the same irresistible force as the conception of the infinity of 
spnce. Thus astronomy reveals the universe in its majestic j 
wiiole, and enables us to com|)rehend its structure and the j 
eternal laws tliat govern the mechanism of the heavens. i 

The solar system (see Plate 11.) consists of the bodie.s which 
revolve round the sun. These are the earth, the planets, and 
their satellites ; the comets, and a vast host of minute bodies 
which, when they are attracted into our atmospliere, produce 
the well-known phenomena of shooting or falling stars, also 
form a part of the solar system. The most prominent mem- 
ber of this group is the Sim, the central body relatively 
immovable, and far exceeding in dimensions all the other 
bodies of the solar system taken together, round whicli 
siO the others revolve, self-luminous, and at once the great 
source of light, heat, and life to the earth. Although the 
sun appears little larger than the moon to tim naked, eye, 
yet his magnitude , is nearly 1,251,570 times that of our 
efirtli, and 70,000,000 ti.i 2 ies tliat of the moon. We get a 
better idea of this enormous magnitude when we learn tliat 
the distance between the earth and the moon is 238,830 miles, 
-and it would take nearly four times this distance to measure 
the sun’s diameter. The nearest of the known planets to the 
sun is Mercury, only one-twelfth part of the size of our globe, 

35.392.000 miles distant from the sun, fi}fing around him at 
the tremendous speed of 109,000 miles per hour, and com- 
pleting its annual revolution in nearly eighty-eight days. 

, - Next is Venus, our beautiful morning and evening star. Its 
size is nearly equal to tliat of the earth ; its distance from the 
central orb 66,131,000 miles, and its rate of travelling more 
than 80,000 miles per hour. It takes 224-| days to complete 
its yeai’ly circuit. The third place is occupied by our Earth, 
with its attendant Moon, at the distance of 91,430,000 miles 
from the sun, around which it rolls at the rate of more tlmn 

68.000 miles per hour, accomplisliing its annual revolution in 
. 365|‘ days. The small planet Mars occupies the fourth place, 

aVmut one-seventh the size of our earth, at the distance of 

139.312.000 miles from the sun, ti*avelling at the rate of 

54.000 miles per hour, and performing its annual circuit in 
686 days 23 hours. Between Mars and the next large 
planet, Jupiter, there have been discovered hundreds of small 
planets, called asteroids — Ceres, Pallas, Juno, Vesta, Astrma, 
Hehe, &c. They travel at various velocities, and their orbits 
are very eccentric. They are all, with possibly one or two 
exceptions, invisible to the naked eye ; the diameters of most 
of them do not e.xceed 200 or 300 miles. The discovery of 
these planetary bodies, of which the first was discovered on 
th«- first day of tlie present century, lias given rise to a.n en- 
tirely now department of astronomy. , 

Outside the group of asteroids are found the colossal 
members of the system of planets — Jvjpiter, with his four, 
-aitendaut moons, being next in succession. It is by far 
the largest planet in our system, being' more tlmn 1300 
times tiie size of our globe, at the distance of 475,693,000 
miles from the central lumi,iiary, travelling at the rate of 
nearly 29,000 miles per hour, and requiring almost twelve 
years to (complete liis revolution round his mighty orbit. 
The beautiful planet Saturn, with his rings and satellites, 
next arrests our view, at the distance of about 872,134,000 
■miles from the sun, and more than 1000 times the magnitude 
•of our earth. It travels at the rate of 22,000 miles per hour, 


and takes twenty-nine and a half years to accomplish its 
circuit. Far beyond the orbit of Saturn, just visible to tlie 
naked eye from our globe, 1,753,851,000 miles distant from 
the sun, we find the planet Uranus, attended by several 
moons. Its size is eighty times that of our earth; its rate 
of travelling is 15,000 miles per hour, and it does not com- 
plete one revolution round its orbit in less than eighty- four 
of our years. Extending our gaze 1,000,000,000 miles be- 
yond the orbit of Uranus, at the. distance of 2,746,271,000 
miles from the sun, we see, with a telescope, another planet. 
Neptune, attended by one moon, about twenty-one times tb<^ 
mass of our earth, travelling at the rate of about 12,400 mile*- 
per hour, and requiring 164 of our years to complete one rjf 
its mighty revolutions round our centra,-! luraiiia-rj. Tiie 
distance of the pia-net Neptune from our earth is so 
tliat we can form no accurate conception of it in our min&« — 
2,746,271,000 miles! All these pknets revolve round tlie 
sun at various distances, though in the same direction. Their 
orbits are all elliptical, and are known to depend on distii'tct 
laws, which have been made the matter of much reflective 
thought and minute calculation by Kepler and Ntnsluu. The 
planets may be regarded as consisti'ng of thi ee gi oups — ( 1 ) four 
of moderate size, near the sun, of which, in the order of diNtance, 
our earth is the third; (2) a large number of .miall planvts 
(the asteroids), amounting to hundreds, revolving between 
the orbits of Mars and Jupiter; (3) four oi great magnitude, 
beyond the circuit of the asteroids. The fust four aio desig- 
nated the inferior, the last four the superior planets ; tlie 
middle series are called the imnor planets. Ti'ie inferior 
planets appear to us on the earth to oscillate about the sun, 
sometimes moving eastwards to, and sometimes westwards 
from, that great light.” The superior planets move round 
and round the sun — always vreakvards from him 

Ail the movements of tMs solar system are performed with 
periodical regularity. Those heavenly iiiaiiiiaric»s wliich rom- 
pose it have revolved for countless ages through the mar- 
vellous expanses of celestial space with, uneniug preci ion. 
This precision has enabled astronomers to calculate and tore- 
tel! the condition and position of the 'pliiuon'iiT orbs. In 
this way they can by forecast diseeni wliat appearance the 
face of the sky will present many years hence, and can 
calculate for thousands of years back, witli unfailing correct- 
ness, the phenomena of the stars at given times. 

The comets, wdiicli also form part of our solar system, fre- 
quently appear as a star, the nucleus of which is stirroimded 
with a nebulosity more or less biiiliaiit, and the bo4y is 
frequently accompanied by a train, the length oi which vaiies 
in each comet, or in the same comet at different timeJu Tills 
luminous train is called the tail. Like the planets, they 
revolve round the sun, traversing space with very variable 
velocities, generally in extremely elongated orbits. Tlie 
meteors also - jnove round tlie sun in rings compos{?cl of 
myriads of tiRe boddes, circulating like the larger 'I'hinets. 
It is v/heii our earth in its orbit breaks t’urcmgh one of 
these rings, or passes near it, tiuit its attraction overpowers 
that of the sun and causes them to impinge or enter our 
atmosphere, wlieii their motion bebig converted into Imal 
and light, they become visible to us as meteors or sliooting- 
st-ars, according to tlieir size. 

Immense as is tlie .stu|;>e!idous space thus seen to 1 h' 
occupied by the single system of star-greupH to wbicfi t»ur 
planet belongs, it sluinks almost into iiotbingnes*" w'hen we 
refiect that beyond the circle of Neptune’s orbit Jirc miliious of 
stellar bodies, wliose movements are so vast that tliej arc 
beyond our grasp. Sven before the ereeditin of t-he Ivossi* 
and Newall telescopes the stmlenls of the stars had ^we| t t\>i- 
■fieids of space to -an extent of ui^arly 10,Utjits)Ub,UuihtJrHi 
miles, .and widened as the bouiid.s of vision .have bc‘C‘u l»y 
higher instrumental power and keener and nson* 
.observation, new forms of beauty still imeseut tliemseiv«*s 
across these spaces to catch tlie w'atchefs eye and give new 
problems to astronomical science. 

In Plate II. a, comparative vie^v of tlio maymtwks aticl 
relativ^e .'O'f the planets from the sun m given. 

The magnitudes . of the planetary sy.stem may be siiui'ily 
illustrated by taking a globe a little more tiuiu 2 feet in 
■diameter, to represent the sun. Mercury would then ho 
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represented by a grain of mustard seed 82 feet distant, 
Venus by a small pea 142 feet, the Earth by a larger pea 
215 feet, Mars by a large pin^s head 327 feet ; grains of sand 
of varying smallness, spread abroad at a distance of between 
500 and 600 feet, might represent the asteroids ; Jupiter, at 
a quarter of a mile distance, might be represented by a 
moderately-sized orange; Saturn by a small orange, two-fifths 
of a mile off ; Uranus by a large cherry, or a small plum, 
three-quarters of a mile away; and Neptune by a good-sized 
plum at a distance of 1| miles. By extending this elemen- 
tary scheme the aphelion^ or greatest distance from the sun, 
of Sncke’s comet would be at 880 feet, the aphelion distance 
of Donati’s brilliant comet of 1858 at 6 miles, and the nearest 
fiosed star at 7500 miles. According to this scale the daily 
motion of Mercury would be 3 feet ; of Venus, 2 feet ; of the 
Earth, 1| feet : of Mars, 1| feet ; of Jupiter, 10 J inches ; of 
Saturn, 7| inches; of Uranus, 5 inches; and of Neptune, 

4 inches. These figures illustrate also that the velocity of a 
planet in its orbit decreases as its distance from the sun 
increases. 

It v/ill be interesting at this point to examine a little more 
closely in a general way the form, motions, and physical 
phenomena of that planet which most concerns us — the 
Earth. To an ordinary observer the surface of the earth 
presents a very wide contrast to the appearances presented by 
the sun and moon, for while the earth appears to be more or 
less a fiat plain, the sun and moon have a spherical form, 
and while the earth appears to be at rest, the sun and moon 
are apparently in continual motion.. If, however, the observer 
could be situated in space, the form of the earth would appear 
nearly that of a sphere. This circular form of the earth is 
never seen except during an eclipse of the moon, when the 
earth being between the moon and the sun the shadow it 
throws is then seen on the moon’s disc, and as the edge 
of this shadow is always a part of a circle, it follows that 
the figure of the earth, wlfich casts that shadow, must be 
spherical. Careful measurement has shown that this sphere 
is spheroidal ; that is, flattened at the poles, the equatorial 
diameter being slightly in excess of the polar diameter. 
The apparent diurnal motion of all the stars with the 
sun, moon, and planets round the earth, from east to west, 
is due to the rotation of the earth on its shortest or polar : 
axis once in every 23 hours 56 minutes 4 seconds, from ' 
west to east This apparent diurnal motion of the stars is 
not, however, the only motion that has to be considered, for 
the sun himself appears to move among the stars, and Ms 
position is in a condition of continual change ; for it must be 
apparent to even the most careless observer, that in summer 
time at noon the sun is high in the heavens, wiiile in winter 
his position is low. On the other hand, every star reaches 
the meridian (an imaginary great circle of the heavens pass- 
ing through the zenith and the poles) at the same altitude, 
whatever be the period of the year. Consequently the polar 
distance of the sun is greater in winter than in summer, or, 
which is the same thing, the declination (or its angular dis- 
tance from the equator) is continually changing ; in addition, 
the sun has an apparent annual motion from west to east. 
This apparent annual path of the sun in the heavens is a 
great circle, and is called the ecliptic^ and the constellations, 
or groups of stars which lie along its track, and through which 
the sun apparently passes, are termed the signs of the zodiac. 
The ecliptic is inclined to the celestial equator^ another ima- 
ginary circle in the heavens, in the same plane as the earth’s 
equator, at an angle of 23^" 17', and each point on the ecliptic 
corres]»onds to a cerMn day in the year; tiiat is, the day on 
wMch the sun is situated in that point of its annual path. The 
two points where the ecliptic intersects the equator are called 
the and when the sun is in either of these points 

day and night are of equal length. The period of the rota- 
tion of the earth on its axis constitutes what is termed 
the sidereal day^ wliich is divided into twenty-four hours, 
each hour into sixty minutes, each minute into sixty 
seconds ; and the great convenience of sidereal time is that 
each star is on the meridian every day at the same sidereal 
time. For the ordinary purposes of life sidereal time would 
not be convenient, and therefore time is calculated by the 
sun, ordinary clocks being at noon when the sun Is on the 


meridian. This moment of culniination of the sun as snowb 
by a sidereal clock would be different every day on account of 
the apparent motion of the sun from west to east among the 
stars, so that, compared with the stars, it would be on the 
meridian about four minutes later every day. The mean- 
time clock is therefore regulated by the sun ; the sidereal- 
time clock is regulated by the stars. The mode of detemiiu- 
ing the mean solar day and the equation of time will be 
fully explained later on. 

In order to obtain precise knowledge of the movements of 
the heavenly bodies, it is necessary to ascertain the distances 
by which they are separated from the earth. In the deter- 
mination of the moon’s distance from the earth two simul- 
taneous observations of the moon’s apparent position, in rela- 
tion to a certain fixed star, are made at places widely distant 
on the surface of the earth. As the stars are so infiiiiteij 
distant from the earth that ‘all lines drawn from different 
points of the earth towards the same star are parallel, if the 
edges of the moon and the star are in a line at the moment of 
observation at one station, the angle formed between the 
moon and the star (or the distance the moon is separated 
from the star), by simultaneous, observation at the otlier 
station, gives what is termed the moon\s parallax^ from 
which, a,s the radius of the earth is known, its distance may 
be ascertained. 

The determination of the distance of the earth from the 
sun is a matter of considerable importance, as it forms the 
standard of all astronomical measurement. One of the methods 
employed is that of the transit of Venus across the sun’s disc. 
For a long period the sun’s mean distance from the earth 
was computed to be 95,293,055 miles, but by further obser- 
vations made within the last twenty-five years the sun’s 
parallax has been redetermined, and the sun’s distance 
amended to 91,4.30,000 miles. Great as is this distance of 
the sun from the earth, it is as nothing com|}ared to the 
distances of the fixed stars, and could a parallax be deter- 
mined the distance of the star could be inferred ; but, omng 
to the immensity of their distance they do not exhibit a 
sensible parallax. It follows that the absence of parallax can 
only be ascribed to the fact that the stars must be placed at 
such distances from us that, comparatively speaking, the 
earth’s orbit, wMch has a diameter of 183,000,000 miles, 
becomes utterly insignificant, a mere point, when considered 
in reference to the distances of the stars themselves ; and 
from tliis circumstance it is inferred that the star in the 
universe nearest to the solar system is at a distance from it 
at least 206,265 times as great as that of the earth from the 
sun, or 206,265 x 91,430,000 miles, which gives the stupend- 
ous minimum distance of 18,858,800,000,000 miles or nearly 
19,000,000,000,000 miles. The meaning of these figures is, 
that such in every direction are the dimensions of the space 
devoid of stars which surrounds our solar system. 

In order to deal with such numbers it becomes necessary 
to seek for units of proportionate magnitude to bring such 
quantities within reasonable limits. The motion of light 
supplies one of the most convenient units. It is known that 
I light moves with a velocity of 186,380 miles a second. If, 
then, the above distance be divided by the velocity of light, 
the quotient will be the time expressed in seconds which light 
takes to travel over that tlistance, and reducing tliis into 
hours, days, and years, it is found that light would take tliree 
years seventy-four days to travel from the nearest fixed star 
to the earth, and from the Pole-star half a century is needed. 

It will now be understood how impossible it is for stars to 
shine by reflected light, for at the distance of the neare.st 
star our sun would shine only with the brilliancy of the Pole- 
star, and the light a star would receive from our sun would 
only be equal to that received by the earth on the darkest 
nights, when but a single star pierces through a rift in a 
thick stratum of clouds ; but even this feeble glimmer would 
require again to traverse the immense distance which sepa- 
rates the star from the earth before it reaches us, twinkling 
and brilliant, as we see it ; and on tliis ground alone, wliieh 
supplies most incontestable evidence, the stars are suns, each 
of them a focus of light and heat, and probably the centre 
of a system wMch comprises, like ours, planets, satellites, and 
comets. 
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Motion s the common law of all bodies; not only in the 
solar system are the planets and satellites all endowed both j 
with a movement of rotation round their centres, and with a | 
movement of revolution round the common focus, but the sun I 
also turns on Ms axis in about twenty-five days, and the 
comets likewise possess rapid movements which carry them 
into space beyond the limits of the planetary system. 
Astronomy demonstrates that the sun, with all his numerous 
retinue, also moves through space in some unknown orbit, 
with a velocity of 153,000,000 miles in a year, or about 4 
miles a second. The same law of motion probably applies to 
all the other suns or stars, and the movements of a number 
of them have been ascertained both in regard to direction 
and velocity. The bright star Arcturus, in the constellation 
Bootes, has an apparent motion which requires 100 years to 
traverse only the eighth part of the diameter of the moon. 
The real velocity which tMs apparent motion represents is 
not less tlian 197,000 miles an hour, or 54 miles a second; 
thus the stars, at one time supposed to be immovable in the 
heavens, are in perpetual motion, many of them with a 
velocity exceeding that of the planetary bodies of the solar 
system. The velocity of the movement of Arcturus is three 
times ^eater than the speed of the e^irth in its orbit. The 
perfection of the telescope has revealed another phenomenon 
in the observation of the stars. Many of those that appear 
to the naked eye as points of light are found to be double 
stars, and an examination with higher powers resolves again 
each of the compound stars into couples themselves, so that 
the star wMch appeared single to the naked eye becomes 
quadruple with a powerful telescope. The star catalogues 
now contain over feoo double stars, of which at least 650 
are believed to possess systems revolving round a common 
centre of gravity. The mean distance from each other of 
some of the two stars wMch compose double stars is not 
less than 1,019,000,000 miles, a distance comprised between 
the orbits of Saturn and tFranus, and others are separated 
about forty-five times the distance of the sun from the earth, 
or more than 4,275,000,000 miles; but these immense dis- 
tances are lost to the unaided vision: only a powerful telescope 
can divide them. 

Some stars present a coloured light, green, blue, red, violet, 
orange, yellow, as well as white. Such diversity of tint can 
only be attributed to the real differences in the nature of the 
light emitted by each sun. Some stars, again, as Sirius, 
change colour. Ages ago it was a red star ; now it is of a 
brilliant wMte. The cause of the coloui* of the stars and the 
changes of tint they undergo are at present undetermined. 

Having thus sketched briefly the celestial bodies in the 
sidereal and solar systems, the members of that group of which 
the earth is one of the constituent molecules will be more 
particularly noticed, commencing with the sun, as the centre 
of movement of all the celestial bodies of the solar system. 


PBNMAHSHIP.--CHAPTEE I. 

Penmanship is at once a fine and a useful art. In its higher 
developments it passes into the region of artistic achieve- 
ment, though in its common form it is quite within the scope 
of the most ordinary powers. It is the means of registering 
and communicating thought— the power 

■' Of. painting 'speech and speaking to the eyes.” ^ 

Lord Chesterfield said tliat “ any man who iias the use of Ms 
eyes and his right iiand can write whatever hand he pleases.” 
Though this is a current, it is not a correct idea. All eyes do 
not see alike ; all hands are not equally deft. There is an 
individuality in each person which reproduces itself in writing, 
and is perceptible in each signatiue. It is true that writing 
greatly depends on the power of imitation ; but though that 
is the case, imitation of form is much less active and accurate 
in some than in others. To some, writing is an irksome me- 
chanical task; to others, it brings a joy and imparts a pleasure 
to which no words can give expression. While we do not 
entirely agree with the maxim of the too-much-bepraised 
letter- writer “when George the First was king,” we think 
that it is quite within the compass of any one who possesses 
ordinary powers of muscular movement and healthy organs 
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of sight to acquire a free, regular, legible style of writing. 
The formation and combination of the letters of the alphabet 
into words and sentences require care and perseverance, and 
the exercise of these qualities in the practice of any art usu- 
ally results in the attainment of skill. The attempt, how- 
ever, to reduce the penmansMp of men to one same style and 
system, in which uniformity of product destroys all the per- 
sonal characteristics of the writers, is one wMch we do not 
deem it advisable to make. It is indispensable that men who 
write should do so legibly; it is not indispensable that all 
distinctiveness of autography should be obliterated. We 
shall impress upon our readers the acquirement of the form of 
letters in a scientific and a systematic manner; but we shall 
not commend a slarish reproduction of the style or method 
of writing “ given under our hand.” 

PenmansMp is represenUitive speech. As speech ought 
to be clear, distinct, and audible, waiting should be risible, 
plain, and readable. It cannot otherwise convey its message 
to the mind. What stammering and stuttering in conversa- 
tion or reading are, so is illegibility in writing. A fine, plain, 
easily-read style of handwriting is — without figure of speech 
— really a series of letters of recommendation. 

What constitutes legible WTiting 1 A legible style of hand- 
writing is one which can be read easily, pleasantly, and without 
painstaking; illegible writing involves hesitancy, trouble, and 
perplexity. Business men regard as a matter of prime im- 
portance that writing should be clear, plain, elegant, and 
above all readable, and very few look with pleasure on the 
reception of caiigraphic riddles tlirough the post. When the 
style of handwriting is uniform, straight, equidistant in its 
spaces, and well-proportioned in the shape and size of the 
letters, as well as symmetrical in the manner of forming all 
their component parts, it is pleasant to look at and easily read; 
but wrhen it straggles irregularly along the line, and the letters 
are different in form when they recur, or vary in size and 
inclination, penmanship is unpleasant to the eye and trouble 
some to read. 

PenmansMp is an imitative art. It requires the conjoint 
culture of the eye and of the hand. The eye must be taught 
and brought by habitual exercise to perceive correctly and to 
convey to the mind precisely the forms presented to it ; the 
mind must be trained until perfect facility is attained to per- 
ceive exactly the simple elementary parts — strokes, curves, 
turns, joinings, &;c., by which these forms are represented, and 
of which the representation of them is made up. These ele- 
ments the mind must next communicate to the nerves and 
muscles of the arm and hand as things the reproduction 
of wMch, individually and in combination, requires to be 
thoroughly mastered by them — so thorouglily tliat, on the 
mere expression of the will or under the impulse of inclina- 
tion, they can be at once formed freely and pleasingly. At 
the bidding of that same will, or on the arising of any neces- 
sity, these same elements must be able to be expressed in 
such combinations as shall form letters, w’-ords, and sentences. 
The whole art and mystery of writing really consists in 
acquiring skill in shaping properly fifty- two forms — 
twenty-six small and twenty-six capitol letters. These liave 
many elements in common, so that when tliey are analyzed 
and reduced to those lines and signs wliich are recurrent in 
them they are very few. The iiabit of forming correct and 
well-sliaped characters is gained, like all other iiabits, by fre- 
quency of repetition; after a sufficient number of repeti- 
tions — differing slightly in different persons, however — a habit 
becomes confirmed into ability or art. Tlie craft of penman- 
ship is mainly learned by having (1) good guidance and 
(2) good example— guidance in the best way of holding the 
hand and the pen, of forming and joining the letters; and 
examples in the free, pliant, and regulated motion of the 
hand, and in the careful, accurate, and systematic reproduc- 
tion of those forms wliich constitute the a!phal>et and contain 
witMn them the whole art and mystery of penmansMp. 
Good training and sedulous imitation are the main means 
of success in the attainment of the clerMy skill of a ready 
writer. 

Penmanship requires that the eye be trained to perceive 
precisely the form before it, to analyze it into the elementary 
lines of wMch it is made up, to observe their relations and 
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eonnections, and to realize them when reproduced. TMs implies 
accuracy of "vision and critical exactness of sensitive impres- 
sions ; , and supplies the indispensable capacity for taldng a 
■complete and thorough survey of what is to be copied or 
produced, as well as the representative memory required in' 
the reproduction of known and familiar forms. Besides the 
distinct perception of the eye, writing demands the diligent 
culture and persevering training of the muscles of the arm, 
wrist, and' fingers. The hand must be made deft by practice. 
A ll the complex movements of the iiand and arm must be 
wrought into suppleness and obedience. The nearest and 
neatest approach to the reproduction of the original — seen 
by the eye or perceived by the imagination — which forms the 
type and exemplar, must be made, and that is only to be 
ejected by dexterous sinuousness of movement. That distinct 
and palpable picture of a letter which passes through the eye 
into the mind may be clearly and cleverly photographed in the 
mind, but unless the will control the muscular fibres of the 
arm and hand, and constrain them peremptorily to imitate 
and reproduce, the work cannot be done. Training, the 
result of continued and careful practice, ^viil render the 
muscles supple and make tlieir motions precise. When eye 
and hand are rightly ta.iight, when they liave brought both 
of their capacities to simultaneousness of operation, and have 
been wrought into harmony and concert in effort, penmanship 
must accomplish its graceful and useful toils with gratifying 
results. 

We propose to present to the student some instructions 
which may be used to regulate the requisite practice and 
guide the training necessary to gain the certainty and 
elegance of touch which are likely to make the handwriting 
produced by them satisfactory and gratifying. 

Even in passing the eye along the arranged series of letters 
forming an alphabet, one can readily see one or two things 
worthy of attention. It is, for example, pretty obvious that 
the forms of letters must depend very considerably upon the 
material used for writing on, as well as on the instrument 
employed to write with. If the material is hard, like stone, 
and the writing is to be inscriptional, straight lines will be 
easier than curved ones, and are therefore lilcely to be pre- j 
ferred. The lines, too, mil most easily be made in a! 
moderately tliick style. If, on the other hand, the material 
used aftbrds a surface fitted for being painted over, as it 
were, curves are likely to prevail over straight lines, and 
lines are likely to be bold and thick when sloping downwards, 
thin and fine when taking an upward direction. On such a 
surface, again, the desire for rapidity would lead to the 
adoption of such forms of letters as would permit the meeting 
together and joining of diflerent lines with the least possible 
raising of the instrument made use of from the surface. | 
Another step would be the securing of the neatest and readiest j 
connection of different successive letters, proceeding at length j 
to the attainment of a cursive or running style of writing. | 
Ease, utility, and speed being acquired, the love of the | 
beautiful would lead to the culture of a daintiness of execu- j 
tion calculated to charm, and a disposition to ornamental if | 
not fanciful forms of penmanship. Elegance of form, grace- | 
fulness of curve, outline, and sweep, and fineness of finish are i 
all highly desirable ; and so long as they are not striven for ' 
or attained at the expense of legibility, are legitimate objects 
for the exercise of care and Legibility or distinctness 

is the first quality in good writing. It is that writing may 
be read that it is taught or learned. Hence legibility is in- 
dispensable. Next to that, perhaps, should be placed easiness 
of execution, facility of formation, readiness of cursive pro- 
duction. These would greatly tend to the attainment of the 
quality of rapidity — speed of running over the page with a 
light and lissom fleetness. Grace of style is a high merit in 
writing; it adds loveliness to legibility, and gives attractive- 
ness to the results of penmanship. 

The elegance and beauty of penmanship depend greatly 
on the convenience and easiness of the position of the body 
while engaged in writing. It is quite possible for differently 
constitute people to write equally well in greatly different 
positions. There is probably no one definitely best system 
of sitting suitable to, and that ought to be made imperative 
upon, everybody. The usual habits of persons in sitting the 


manner in which, their muscular system has .been developed 
or neglected, the custom of reading pursued' by ..different 
persons, the capacity of the chest, the state of the spine, ail 
affect the ease of the pose of the frame, and therefore influ- 
ence the choice or inclination in regard to a position wliile 
writing. There are of course certain things wliiclr ought to 
be attended to, whichever position may be adopted. The 
chest ought not to be pressed against the desk, no stoop 
of the shoulders ought to be acquired, and the general 
equilibrium of the body should be carefully preserved. The 
position on the seat must be firm and steady, but uncon- 
strained; the feet ought to be placed supportingly under the 
body, and be kept at rest. The left hand should be placed 
on the nearest corner of the paper or copy, and the weight 
of the body should be slightly laid on the left arm. That is 
best managed by keeping the left elbow off the desk and 
close to the side, so as to supply a steady support for the 
weight rested on it. The elbow of the right arm should be 
kept near the body; the right hand, with the pen held properly 
in it, should be laid lightly on the paper, so placed as to make 
the required slope in the writing by a natural and uncon- 
strained movement, while the pressure of the fingers on the 
pen ought to be just enough to retain it steadily in position. 
A little patience and perseverance given at first to the 
acquisition of an easy convenient attitude and mode of 
writing will be amply repaid by the pleasure of progress. 
Supposing the body to be seated in a comfortable, steady, 
convenient position, we have next to attend to the holding 
of the pen, the movement of the fingers, and the motion of 
the arm. 

The pen, as an instrument used for writing with ink, is now 
made either of the quill of the feather (Lat. penna) of some 
large fowl, as the goose, or more generally even of metal. 
In ancient times reeda were split and shaped to a point as 
our pens are, though' sometimes a fine hair pencil was em- 
ployed to paint the letters. Quill pens came into common 
use after the introduction of modern manufactured paper. 
Their great defect was softening by the ink, and wearing 
away with the movement over the rough surface. They 
required frequent mending, and great sldll was needed to 
give them uniformity of quality. The spread of education, 
the extension of commerce, and the felt want of some kind 
of instrument of a cheap sort, which would be ready to the 
hand of even the unskilful without trouble in the maldng or 
mending, led to the introduction of the steel pen. At first 
it was as closely as possible an imitatTdSlff^he' quill. It 
consisted of a long barrel of thin steel formed to a point, 
and cut and slit like a quill. Such pens were at first found 
to be hard and scratchy ; but they are now, by dint of 
thought, artistic skill, and excellent machinery, produced in 
forms to suit every requirement of the penman. These fine 
sheet-steel made pens are thin and compact of fibre, ex- 
cellently tempered, freely elastic, slit with extreme nicety so 
as to cut the nib into two accurately similar, teeth sufficiently 
sharp to form the most delicate hair-strokes, and so smooth 
as to glide readily over the surface of the paper. Some are 
made of gold, some are pointed with iridium to make them 
durable, and most of them are fixed by a clasp or holdfast 
into a convenient handle or holder. 

The strokes made by the pen are either light or shaded. 
Light or hair-strokes are formed by moving the pen lightly, 
without pressure such as will spread the teeth of the nib. 
Shaded strokes are made by pressure on the pen more or less 
heavily, as may be required, to spread the teeth of the nib, 
and ^ve the required thickness of stroke or shade. By 
releasing the pressure, the teeth close again and return to 
their usual position, and the stroke becomes thin, €,g . — 

J / // 

The laws of shading will form a special topic for coa- 
fflderation. 

I. TU Mommmrn of the Fingers . — The first and second 
fingers and the thumb are used, for the most part, in making 
the up and doim strokes in writing. The pen is to be taken 
between the first and second finger and the thumb, at a 
distance of about 1| inches from the point of the nib. It 





PEHMAHSCailP. 


SMALL LETTERS. 


Rum I. 



3 

\-<l 2 . . . 


"^Z22^Z^:. 







FEHM'AHSHIP. 


Is ttien,: to , be^so placed' tkat it lies along the side of ■ the nail 
of the second finger, in the hollow formed by the meeting of 
the two fingers. Next it is to pass transversely across the 
front of the first joint of the first finger, opposite to which 
the thumb .grasps the pen, while the holder passes up so as to 
rest in the inner hollow of the upper joint of the forefinger. 
Meanwhile the hand is to be rested lightly, ready for move- 
ment, on the nails of the third and fourth fingers, so that 
the hand may slide as the arm moves across the page and 
the writing progresses. The pen must be so held that its 
points come down sqimrely flat on the surface. 

II. Tht MommenU of the Arm. — The forearm, when rested 
on the writing-desk or table, uses that as a fulcrum on and 
from which it moves to the right or to the left, as may be 
required, with a sliding or gliding motion of the whole hand 
■on the nails of the third and fourth fingers. Its movements 
may be regarded as curved strokes. Many excellent penmen ■ 
■use, BO finger .movement at all in writing, but hold the fingers 
straight anci stifl^ making all the movements required in the 
formation by tiie free motion of the hand at the wrist, while 
the hand iS' steadied and directed by the tips of tlie third 
and fourth fi,ngers carrying the Imnd progressively along- 
towards the right. 

In writing both sorts of movement are generally combined. 
The forearm, acting as a -centre of motion, carries the liand 
easily along from left to riglit, using the nails of the third 
and fourth fingers as agents in its progress, wMle the first 
and second fingers, by their alternate flexure, extending and 
contracting, as the formation of the letters requires their 
■doing, completes the meclmnical acti vity of the caligraphic art. 

ox THE FOKMATIOX OF THE SMALL LETTEES. 

There are five simple small letters formed by (1) angular 
connecti've strokes, (2) by .main slanting lines, and (3) by oval 
connective turns; these are % w, n, x, 

' 1, The letter z, which 'is the normal unit of measure, from 
which we calculate the height of all tlie other letters in a 
similar .'piece of writing, is formed by making (i) a connective 
‘light up-stroke tiie whole height which the main body of -the 
■writing is intended to be; (2) a main slanting heavy down- 
line, forming an acute angle with it; and (S) an oval connec- 
'tive turn— to which , add (4) a dot over the main slant-Hne at 
■a distance of two-thirds of a letter’s height from it, e.g. i. 

2. The letter u is formed by (1) making an mthout the 
dot, and adding to tlrnt the two central elements of viz. a main 
heavy slanting down-line and a connective turn ; in short, by 
forming ^ twice over without the dots, e.g. u. 

3. The letter n is formed by (1) an upward connective 
stroke, continuing into (2) an oval connective turn, and (3) a 
heavy main slant down-line; (4) another upward connective 
stroke, issuing from about the middle of the down-line, con- 
tinuing again into (5) an oval connective turn; (6) a heavy 
main slant down-line; and (7) an oval connective turn; in 
point of fact, a reversed:, n. 

4. The letter w is formed in the same way as n, except 
that processes 4, 5, 6 are repeated; thus, m. 

The letter x is most easily formed by (1) executing processes 
I, 2, 3 of 56, and curving to the left; then upon the form 
.gained, by (2) tracing the letter c. 

In all these five letters the main slant-lines ought to be 
equal and parallel, the curves of the connective turns similar 
and equidistant, and where there are similar angular or curvi- 
linear joinings their angles should be equal. : 

Exercm. — Write according to the directions and examples 
.given the following words inn, nim, mim, mum, mix, minx, 
minim, minimum, uiiinix, mim-minx, ixum, nixum. 

Aaotlier series of small letters are formed by combinations 
of the elements employed in making these five, by adding a 
variety of sioall connective circles, such as we see in the 
letters w, r, z. This connective is formed by turning at 
tb.e top of an up-Iine, towards the left, a small circular loop, 
to which, on the right, there is attached a small horizontal 
curve. It occupies about the fiftir part of the length of 
an i. (See Plate I. line 1.) 

2, Another small connecting loop is that seen in 5, which 
;is formed by turning the faint iip-stroke towards the left and 
crossing tlmt up-stroke before forming the downward curving 
(line characteristic of the letter. (See Plate L line 1.) 


■ 3. We find a curve of a different- sort- in k and in the lower 
part of s. This is made by turning the line towards' the left 
and malting a small circle upwards and to the right, about 
the middle of an e-space. 

Many writers find it more convenient to use connectives of- 
a dot rather than of a circular character. The directions 
required are really the same, only that there is no need for 
opening the circles visibly. Adding these small connective 
curves (or dots) to the foregoing elements, we have the follow- 
ing letters simply produced — viz. % w, r, s, and, with their 
assistance, we form besides h^fk, as will be seen more 
clearly when we have treated of oval-shaped and long-looped 
letters. 

To form the letter v easily we only require to imxke the 
first half of % namely z, and to add to that the connective 
curve at the top, e.g. v. If to a fully formed letter u we 
add the connective cuiwe, w is formed, e.g. w. In the 
letter .s we begin with the connective curve which is formed 
twice at the height of the letter i; from the second curved 
connective we draw a slanting down-stroke, and repeiit the 
double curve on the base line, z; or, instead of the second 
lower curve, we may give it a looped ending-— -thus, a— after 
we have learned to form looped letters. (1 

Of an oval or egg-shaped form, in whole or in part, there 
are several letters. These ovals may be o! two kinds — 
(1) direct; (2) reverse. In' the former we' begin at the top 
and move the pen downward with a curve towards the left, 
to form the left side, and with an upward ' curve ■ towards the 


right, to form the right side : 




in tlie latter we either 


begin at the base-line, making a curve towards the,, left 
and rounding towards the right, or, commenciiig at the top, 
take a .heavy curved line towards the right, and rounding 
at the base-line to the left proceed towards the starting- 


■poi.nt again ; 

The normal oval in small letters is o. It is begurt on the 
base-line by a slight upward connective slant reaching the , 
heig.!it of an i; we then carry back the. pen .in a' 'curve . 
towards the left to the base, turning towards the right with a 
curve-line, meeting the previous one at the top, and make 


a short horizontal connective curve to the right : 




Pormed on the same normal model, a is ' next in order. 
Make first the oval of o; to this, at the riglit side, add the 


form i, without the dot : 




A small c is made by taking a slight connective up- stroke 
from base-line to top ; upon that line bring back the pen 
about a iliird of the height of an t form tliere a dot, and 
from that proceed to take a curve-line, rouiKiing at the top 
towards the left, and terminating in an up-counective slant, 


in tins manner, 








A smaO e is formed much after the same fasldon, except 
that no dot is made. There is (1) the ujiward connective 
.slant; (2) the curve to the loft; and (3) the upward connec- 
tive slant stroke ; 






The letter r is formed by making a slight upward connective 
line, forming next a downward thick slant-stroke, and at the 
top, towards the right, a small circular connective loop (or 




dot), with its horizontal connective curve. 

The letter s requires a little care of hand and eye. It is 
begun hj making, from the base-line, a sliglit upward connec- 
tive stroke, upon that forming a small c<mnective circular loop, 
as in r, and then rounding off with a curve to the right, which 
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Is continued round the tee-line to meet the commencing 
connective slant, on which a dot is made, and a curve is then 
brought round by the base-line towards the right to form a 

'■jonnecting li,nk with other letters : 

We are now in possession of the Mowing eight additional 
small letters — viz. a, c, o, s, z, which may be written in 
series thus, o, a, c, s, z, and these, with the five foregoing 
ones, may yield several exercises, such as the undergiven : — 

Expose . — Write out these words — ocean, oceanic, coarse, 
course, worse, reverse, scan, scansion, recension, score, sore, 
more, roar, soar, scarce, environs, eminence, vow, roan, moan, 
mourn, scorn, rein, rain, main, maim, remain, cream, scream, 
avenue, revenue, souvenir, convenience, convince, mammon, 
sermon, immense, immerse, romance, novice, crevice, crevasse, 
examine, remorse, resources, reminiscences. 

Three other letters may now be formed readily by com- 
pounding some of the elements previously employed, e.g. 
t, d,p. 

The letter t requires only that the main body of i should 
be formed, but that in forming it the main slant-line should 
be made one-half longer, and that the upper part of that 
additional length should be crossed by a thin straight hori- 


zontal stroke ; thus, 



The letter d is easily formed by making the letter a, but 
when adding the main slant-line of the a making its length 

equal to that of t ; thus, 



The letter jo is made by striking the slanting connective 
of w, raising the main slanting line twice the height of the 
normal unit, % and bringing back the pen down the same 
line, continuing its course once and a half of the length of i 
below the base-line; then raising the pen in the same main 
slant-line through two heights and a half, and making the 


latter part of n ; thus, 



to make a y, a dot should be placed at the length o! an ® 


above the latter : 


3. To form the q loop, after making the o ova! for the 
head, we make the downward-sloped line, as in they loop, but 
on reaching one and a half i length below the base-line turn 
the oval curve towards the right, and bring a light up-stroke 
■parallel to the down-line previously formed, til it touches the 


base-line : 




4. To form the lower / loop, Mow the directions given 
for the q loop, but on forming the parallel up-stroke incline 
towards the left, join, and cross the body of the letter at a 


half-length of % above the base-lne : 



We are now able to set before our eyes the letters of 
the entire alphabet arranged somewhat in the order of 
their progress from simplcity to complexity of form — thus, 
iunmxvwroacestzdpljhhgqgfk — as distinguished from 
their alphabetical order, ahcdefghijklmnopqrstuvwxyz. 

We have hitherto been engaged in describing the method 
of forming the several smal letters in the simplest progressive 
order. But as we can only take up for consideration one 
matter at a time, we have not spoken yet of a most important 
element in writing — the slope. A good practical guide for 
the regulation of the slope in writing is to make a right angle, 



and to mark it off into three equal sub-spaces, 


taking the lowest sub-space as the regulator of the connective 
slant-stroke ; let the second space-line regulate the main 
slant-lines, inclining, if anything, slightly above each din- 


fc 


Exercise , — Write out these words — nip, pip, map, tap, 
partner, pad, padre, pannier, spanned, spurned, dapper, 
diaper, tattered, tottered, tramped, vamped, cramped, vapid, 
viper, pain, sprain, stain, domain. 

Letter-loops are doublings of long lines upon themselves 
by curving one line running up or down and bringing another 
line back alongside of the former one, sometimes nearly 
parallel with each other, sometimes crossing. Of such loops 
there are the following varieties : — (i) the upward, I loop 
(which appears in 6, A, k, and the upper iialf of / and of 
long s)\ (2) the downward, / loop (which is found also in 
and long s); (3) the downward and backward-curved, 
I loop; and (4) the downward and backward-crossing, / 
loop. (See Plate 1. line 4.) 

1. To form the I loop we place the pen on the base-line 
of the writing and make an upward-sloping, slightly-curved, 
light line, rising to thrice the height of the letter i; this 
line we turn, with a width-space of half the distance of 
letter from letter, towards the left, and after forming a com- 
pressed ova) make a downward heavy stroke, crossing the 
previous upward slope at the height of the i and reaching 
the base-line either as a solid line or by a natural turn, as in 


annexed figure : 


% To form they loop we place the pen the height of i 
above the base-line and draw a downward-sloped heavy line 
thrice the length of i — one above the base-line and two below 
—then make, by a compressed oval turning, towards the left, 
about a half-space in width, and bring the up»stroke slant- 
mgly to cut the down-sloped one at the base-line; after which* 
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The pleasantness of writing to the eye, as weH as the easiness 
of its production by the hand, depends very greatly upon the 
niceness, regularity, and proportion of the slope, which ought 
always to be the same in each piece of writing, A little 
latitude may be taken to suit individual tastes ; but the 
above-given guide, which can be simply made by taking a 
card, and at such a distance as will give a slanting line of 
3 inches dotting off lines from the points at 1 and 2 inches to 
the corner, and then folding these in, one upon the other, the 


lines of slope will be given : 


In our Plate — Penmanslfip, smaU letters — ^we lia%"e en- 
deavoured to present, at one view, a series of examples in 
elementary writing at once simple and systematic. The 
ruling is arranged in five spaces, that numbered 1 being 
the line upon which the body of the writing is inscribed, 
while those above and below, numbered 2 and 3 respec- 
tively, indicate and regulate the height to which the long 
up-strokes should be taken, and the distance to which the 
down-stroke letters should be carried. There has been 
placed in the left-hand corner an arc of a circle, showing the 
manner in which the slope of the letters may be arranged. 
On this the main slant slope and the connective slope are 
marked as having respectively the angular inclinations 
52 and 32 degrees. In conformity with these measurements 
the connective slope-line 1 is formed, the main slant-slope 
2 js made, and in 3 these two are exhibited in one com- 
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bmation, while in 4 they appear In a second mode; and in 
5 these two combinations are shown producing a new form. 
These combinations are seen in the second set of special lines 
entering into and forming the letters % u, n, m, and a?. 
Reverting to the uppermost Ine again, there are exhibited 
several curved connectives, which enter into the formation 
of other letters — one which forms part of w, and r; b, 
second required in h and a third in c, and a fourth in s. 
The third line exliibits oval and semi-oval letters — viz. o and 
a, the latter made by combining o with slant-line 4 in the 
first line ; c a dotted half oval, and e a connective slope and a half 
oval Combination 6, with a slight curvature inwards and 
the circular connective attached, forms v, and -jz^is a compound 
of u and v. The letter t is an upward extension of combina- 
tion 4 and crossed ; d is compounded of o and an upwardly- 
extended uncrossed t. The first element in p is a connective 
up-stroke; the second, three and a fourth sizes of form 2; and 
the third, combination 5. The letter r is formed by the 
circular connective and combination 4. It can also be pro- 
duced by attaching the circular connective to the right of ! 
combination 3. We have in s, a connective slope, a circular | 
connective, and a half oval. Line four exhibits the simple ' 
long-looped letters. The first of these, j, is a very simple 
form, which reappears in the lower part of long s and 2 . 
The I is also easy and appears in A, 5, i:, the upper half of / 
and of the long s. The letters § and / exhibit the line 
reversed, and z is formed by the junction of two circular con- 
nectives on the upper line of space one, the element 2, a 
circular connective on the base-line, and a loop of they sort. 
Such, under a simple analysis, are the various elements 
requisite for small handwriting. Taken as exercises the 
specimens in the Plate will be found to afford ample ele- 
mentary practice in pencraft. 

At present we cannot do more than advise the most careful 
attention to exactness of form, evenness of size of letter, pro- 
portionateness of parts, regularity of slope in all letters, care- 
fulness in joining each letter to its neighbour, and scrupulous 
cleanliness of wilting material — instructions for all which 
will be supplied hereafter gradually and specifically. 

The following directions for self-examinative criticism will, 
if followed strictly, be found, throughout the whole course of 
the exercises given and during all special practice, productive 
of good results : — 

1. Write out, with care and attention, copies, one by one, 
of the examples set. 

2. Take each of these examples after they have been 
purposely written out, and mark the following faults, if any 
of them occurs, in the example before you, with, for brerit/s 
sake, the numbers here given when indicating the several 

, items. . 

(1) The down-strokes are instead of being smooth 

and emTi in the edges. 

(2) The down-strokes are thin instead of being of a proper 
and regulated thickness. 

iZ\ The up-strokes are coarse instead of being fine. 

(4) The up-strokes are wiemn or patchy instead of being 
even mdi uniformly regular. 

(5) The strokes are crooked or instead of being 

straight 

(6) The strokes are unequal in thickness one to another 
instead of being equal 

(7) The hair-strokes are disjoined instead of being urritten 
with the hand unlifted. 

(8) The turns are clumsy instead of graceful. 

(9) The turns are pointed instead of oval. 

(10) The turns are round instead of oval. 

(11) The turns are unequal instead of eqgial in distance^ 

(12) The turns are unequal instead of being uniform 
in size. 

(13) The turns are disconnected mstmdi of being com- 
pletely joined. 

(14) The distances are instead of being uniform. 

(16) The ends of the letters are m% square, as they should 

be, but (or obtuse). 

16) The letters are too muck (or too little) sloped, 

17) The ruled lines (or size-space) have not been suffi- 
ciently attended to. 


(18) The letters o, a, c, h, d,,g,q 'BT^ flat or drcular instead 

of oval. 

(19) The letters t, I, h, h, d,p, g, q, y are too low or too 
high instead of conforming with their co-mates in their for- 
mation. 

(20) The irregular letters, r, s, w, k, are awkwardly Instead 
of gracefully made. 

(21) Any fault, mistake, slip, blot, blotch, ill-joining, or 
unsightliness ought also to be noted for avoidance, correction, 
and improvement. 

Correct such of the faults as have been made in each of 
the examples in a fresh copy, and repeat the examination 
and correction till the whole is satisfactory. If tliis course 
is pursued honestly and unflatteringly in examination, care- 
fully and thoroughly in marking, painstakingly and earnestly 
in correction, difficulties will vanish and faults will disappe^tr. 
The exercises produced will present correct, precise, and 
elegant pictures of each letter, and by the continuance of 
gradual, well-guided exertions, the muscles of the hand and 
arm will grow insensibly more and more attentive to the 
influence of the eye, and more submissive to the re.giilative 
power of the mind. Effort will be exchanged for habit, and 
habit will become what it ought to be, a second nature. 
Beautiful and accurate forms will proceed from the pen- 
point, and a distinct personal style of writing will become a 
possession, a utility, and a pleasure. 

i Write slowly, carefully, at first ; form each letter, not only 
I in itself, but in relation "to every other, neatly and correctly ; 
be faithfully earnest in doing afl you try well. When you 
have acquired absolute mastery of the pen for the correct 
reproduction of each letter singly and all combined in any 
order with the example before you, proceed to writing the 
same copies from memory alone, testing thus the accuracy of 
your eye and the deftness of your hand ; and forma-lly correct 
as before, until accuracy and elegance are attained. 

After this, endeavours for the attainment of speed may 
be made. This may be best done by writing short words 
repeatedly as rapidly as you can consistently with the atten- 
tion due to the making of each letter distinctly and the 
whole elegant ; then increase gradually the size of the words 
employed. When the ease of familiarity has been attained 
in words, take short sentences and extend them as practice 
supplies capacity. It is, of course, advisable to adopt for 
this purpose such sentences as are so clearly and distinctly in 
possession of the memory that no efibrt of recollection is 
required, but that all thought may be absorbed in the execu* 
tion of the writing. 


LOQ-IC.—GHAPTER L . ' ' 

THE SCIENCE OE EEASONING ITS NATUEE AND PUEPOSE. 

All life is governed by law ; law is thus the regulative prin- 
ciple of all existence. To know the laws which link things 
into sy.stems is to have a scientific hold of facts. A chain of 
truths, consisting of a series of carefully interlocked reasons 
and facts, constitutes a .science. Systematic thinking brings 
together in order all the facts which experience presents to the 
mind, and by showing the principles which work within them, 
represents them, in thought, a.s science. Science is experience 
explained ; logic is the science of thought ; thouglit is the 
activity of the mind exerted for the discovery of truth ; truth 
is that which can be trusted in— -the precise reproduction in 
thought of all that reality presents and implies. Tiie highest 
and noblest efforts of man have been made for the asc-ertain- 
ing and the maintaining of truth. We cal! this realizing in 
the mind of a correct knowledge of things, the substantiation 
of a truth. Experience is characterized: by changeableness; 
but we feel that under all change there stands the principle 
of its being, and through all variableness tliere operates the 
law of its phenomena. Science is experience seen as a system, 
having a unity at once in outward reality and in inward 
reflection. Logic constructs science; hence it is called the 
science of sciences,” the science of the laws of the operations 
of thought 

We exist surrounded by experience. This experience in- 
fluences and affects us as sensation. Sensation is the entire 
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series' of Impressions made upon man's mind bj the, universe 
rMch Ees around' Mm. ' Consciousness is man’s mental 
, capacitj stirred into perceptive activity by the touch of ex- 
perience, through sensation. ^ To be conscious is to know 
that we liave been brought into relation with a region of 
encompassing phenomena, from which we feel our difference, 
and by wMch our sense of selfhood or separate individuality 
is excited and made manifest to us. The hitherto unstirred 
. possibilities wMch are stored witMn us, of sensation, intui- 
tion, emotion, reasoning, and volition, are now ail quickened 
and become possessed of vitalized power. Nature is made 
luminous to mind ; sensation has transferred experience into 
conscious perception. 

At first, life manifests itself by instinct and impulse; it 
wants definiteness of aim and determination of action. Our 
predispositions are not refiective, and we are unable either 
to represent consciously and continuously to ourselves the 
outward forms of tMngs, or to hold distinctly in or before 
ourselves the intents (or the desires, rather than the designs) 
of our minds. By and by we take together as concepts 
things bringing to or originating in us similar experiences, 
and noticing the sense of sameneas which runs through them 
all, we gather them up into perceptions, recognize them as 
tilings or acts, and give them names. Thus we mark, note, 
separate, and define the elements of our experience into per- 
ceptions, and gradually acquire progressive mastery over all 
the phenomena wMch nature presents. Names are expres- 
sions of that which experience has presented as impressions. 
Thus perception acquires significance, and tMs significance is 
registered in a sign, a symbol, a name. Language represents 
perceptions. 

Perceptions pass into the mind as distinct possessions 
of thought by the collecting of like impressions and marking 
them off from unlike ones. Thus we become conscious of 
similars and dissimilars not only in quantity, but in quality; 
not. only in simultaneous, but in successive impressibility; 
not only as constant, but as inconstant in their appearance 
to the mind; and not only as existent, but persistent in 
experience. As to quantity, they may differ in sum or 
arrangement; and as to quality, they may possess equality 
or inequality of impressive power. In tMs way the ideas of 
identity and of exclusion, of explicit and implicit relations, 
and many other characteristics of perceptions and their signs 
(names), acquire fixed abiding in the consciousness, and from 
the very names of things we can deduce many immediate 
results wMch aid our thought in dealing with words and 
things. Names of things, when expressive of the actual per- 
ceptions in consequence of wMch they iiave been given, often 
enable us at once to perceive the coincidence or incoincidenee, 
agreement or disagreement, of idea with idea. Things, for 
instance, cannot at the same time be like and unlike, simul- 
taneous and successive, and these characteristics mutually 
exclude each other in the particular relation in which they 
are considered. Such ideas are said to be opposed or contra- 
dictory — tliat is, incompatible. 

Classification becomes possible when we know properly, 
perceive clearly, and can appreciate fully the implications of 
the qualities of tMngs. A class consists of such things as 
are distinguishable from all others by some one common 
characteristic (or more) having sufiicient obviousness, per- 
manence, and importance, and by the possession of wMch 
they are all able to be thought of as related to one another.- 
When such a characteristic (or characteristics) can be found 
a class may be legitimately formed, and ah tMngs marked by 
the possession of the relating characteristics are, so far forth, 
capable of being reckoned, in that regard, as members of tlmt 
class and constituents of that classification. 

By thus drawing distinct boundary lines round the area of 
thought within which any specific series of objects may be 
included, the investigator is able to direct entire and undis- 
tracted observation to the contents and qualities of each 
thing wMch claims admission to the class, at once and with 
certainty. The identical element (or elements) of the rela- 
tion being determined, the mind is released from considering 
irrelevant peculiarities, and thus economy and exactness of 
investigation are secured. Science requires precision of 
tlw^ught and of language. The distinct marking off of phe; 


idea from another by- definition, and. the arrangement o3 
ideas and. the tMngs wMch they represent into classes, very 
considerably, tend to accuracy ..of thought ^ and ■ the ease 
with which the mind can deal with ideas. Such careful, and, 
precise demarcations conduce to the possibility of accurate 
habits of tMnking, and by keeping the ideas in the mind 
separate from one another, by distinct definition, the cultiva- 
tion of the understanding is greatly aided;, because thereby, 
the persistent seif sameness of the Ideas, perceptions, and 
sensations brought together into unity as a class is to a 
large extent secured, and reasoning regarding them is made 
satisfactory. 

Being is conscious existence; thinking Is the conscious- 
ness of other existences; consciousness is the proof of personal 
and individual existence in the midst of the phenomena of 
the outer world of experience. The mental activity of think- 
ing is reflective ; it represents the world as external, and it 
supplies itself with signs of tMs external — extra-mental and 
experimental — world, in the names it employs, and in the lan- 
guage which forms the medium of expressing its thoughts. In 
consequence of tMs mirror-like faculty of mind words have 
become the counters of thought, and many have been led 
to regard logic as merely the regulator of language as the 
instrument of thinking. Whately, for instance, held tliat 
“logic is concerned with language, and with language only ;” 
but then, clear tliinker as he was, he w^ent on to use language 

(1) as the sign of thought in the mind, and therefore the 
representative of thought {a) in itself, (5) to ourselves, and (c) 
to others ; and (2) as the sign in the mind of facts, and there- 
fore again the representative of experience {a) as felt by us, 
(h) as conventionally understood by others, and (6’) outwardly 
existing—- so far as we could know it. In this way things, 
words, and thoughts were the counterparts of each other, and 
each term was, in point of fact, thought on the one (the 
mental) side, and experience on the other (the experimental) 
side. Language was manipulated as the sign of both, and 
what was true of the one was accepted as true of the other. 
The ambassador was, for Ms purpose, the vicarious repre- 
sentative of both dominions — mind and matter. Hamilton, 
again, held that language was a cumbrous, imitative substi- 
tute for thought, through and with which we must work as 
best we may— a paper currency, as it were, neither truly 
representative of the reality of property nor of the coinage 
which conventionally, under the name of capital, takes its 
place representatively. His logic was not a mere grammar 
of intellectual philosophy, but a mental science^ — the science 
of the laws of thought, as thought — (1) formal, (2) construc- 
tive, and (S) critical : formal, as having oothing to do with 
the objects of knowledge, but only with the operations of the 
mind in thinking; constructive^ as building up the entire 
fabric of logical science out of the three formal laws of 
thought — (1) identity, (2) self-consistency, and (3) exclusion; 
critical^ as insisting on an introspective review of all the 
powers of mind engaged in thought, of all the operations 
involved in thought, and of all the products possible to 
thought, so that all that is implicitly contained in the lan- 
guage wMch represents thought may be explicitly stated 
in the exposition of the laws of thought. MiU, again, takes 
logic to be the theory of evidence, a science of the operations 
of the understanding. He gathers Ms theory into the correct 
performance of the three simple operations, (1 ) of naming, 

(2) of stating what is thought in propositions, and (3) of con- 
joining these so as to yield inferences and take their place as 
evidence. Pe Morgan looked on logic as a series of equa- 
tions between (1) ideas and words, (2) propositions and facts. 

(3) inferences and realities. Boole constructed an algebra 
of Inference, and Stanley Jevons earned still further the idea 
of making logic a sub-branch of mathematics. Some foreign 
tMnkers have propounded other views. Kant takes under 
Ms review the origin, extent, and limits of human know- 

I ledge, and defines logic as the science of the necessary laws 
of thought. Hegel holds that tko'ught is the real counter- 
part tA heing^ and that, in being, all thought is implicitly 
contained as in a germ. TMs only requires to be developed 
and its fruitage becomes philosophy, science, history, &c., 
laying for its Sewerage art, poetry, and pleasurable emotion. 

Xh all these systems, as well as in those of Plato and 
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Aristotle, who held, in the early days of speculative thought, 
the same relations to each other as the idealists and the 
realists of the middle ages, the necessity of care in the form- 
ing of conceptions, of giving names, and of defining terms 
is acknowledged, insisted on, and provided for. The relations 
between thought and language are felt indeed to be embar- 
rassing, and the need of seeing that words and ideas really 
correspond is kept clearly before the mind. Whatever 
definition of logic we adopt must be interpreted in accord- 
ance with a right relation between language and thought. 
Thought must be precisely represented, or at least indicated, 
and if in any case the substitution of similars in language is 
resorted to the exact equivalence of the similars must be 
carefully attended to. 

, “Words' may be,” as Bishop Berkeley says, “arbitrary, 
outward, sensible forms, having no resemblance to, or neces- 
sary connection with, the tilings for which they stand or 
which they suggest;” there may be no “pre-established 
harmony” between language, as the symbol of thought, and 
the things thought of ; but logic must, if it would teach men 
to think rightly, insist on the proper and concise expression 
of eaoh thought in suitable words. This will only be properly 
done when we distinctly recognize (1) that thought is the 
product of perception, (2) tliat perceptions are denoted or 
symbolized in and to the mind by words, so that (3) words are 
doubly related, (a) to thoughts and (h) to things, as representa- 
tives. If, therefore, our perceptions have been derived from 
sensations carefully and discriminatingly made, they will be 
free from indistinctness in themselves and confusion with 
each other ; they will be clear, adequate, and definite, and 
then they must be uniformly employed in the same sense. 
Por if they are not thus used in an expressly similar signifi- 
cation they are then being employed, not as the sign of one 
distinct and unique idea, but of two ; and these two even are 
not clearly marked off one from another. This distinction is 
pressed upon us by the logical rule that in the use of language 
our words should be univocal, not equivocal, i.e. possessed of 
one determinate sense, not of a loose and indeterminate one. 

A clear reasoner, an adroit arguer, or an accurate tiiinker 
is not necessarily a logician. If, with spontaneous power and 
uneducated or untrained skill, a man’s mind works steadily 
and unconsciously towards the attainment of truth with an 
unmistaken thoroughness of trustwortliy thought, he may 
well regard himself as endowed with a pricelessly precious 
gift. This is an endowment, not an acquisition. Logic 
engages in observant watcMulness of the manner in wMch 
the. best thinkers reflect; in ascertaining the processes 
through which thought passes, in such minds, in its course 
trom an apprehension of things to the knowledge of the 
principles of their existence and the laws of their operations. 
Logic is a vscientific system, not a craft. It is cultured wis- 
dom. Thought is the .material whose laws logic examines, 
explains, vsets forth in systematic order, and demands obedi- 
ence to. ■Language constitutes the body of signs in which, 
thought is usually expressed. But language is a ready, 
practical handmaid to life. It ought, with fulness, clear- 
ness, and precision, to express all that is in the mind when 
thinking, ’.rhis, however, it seldom does. It is in Imste, and 
its users are in a hurry. It omits, it hints, it suggests, it 
employw^ ellipses and idioms. Logic claims as a pre-requisite 
to the use, of language in its, service, that it shall be a simple, 
unmistakable, clear, and precise exponent of what is thought; 
and hence,, it deals with language as ■ thought’s, agent and 
medium, its symbol and sign, and issues all its missives with 
due ceremonial attestation, so that it may be unhesitatingly ■ 
accredited. , 

All thought .ha,s its origin in conception, i.e. .in the form- 
ing of ideas. Conceptions pass through the ordeal of logical 
legitimation, in order tlmt they may be, with confidence, 
accepted and employed as the contents of thought, and may be 
looked on as the certified and signatured copies of the mind’s 
experience ; they are then called perceptions or idem. The 
attribute or attributes, in the possession of which a plurality 
of objects submitted to the mind in experience agree, are 
fouiid to be coincident and thoroughgoingiy one, are marked 
and noted as such, and so become elements of knowledge 
%nd receive names. Names denote perceptions or ideas, and 


connote or tacitly imply (1) an original cause of ■ perception in 
thought, and (2) an experience eitlier of external impression 
or of mental consciousness. Logic regulates .the formation, of 
perceptions, governs the naming of them, classifies, generalizes, 
and defines them, and insists on their univocal and unequi- 
vocal use. The old logicians called this Simple Apprehension. 
It is perhaps better named, in relation to the product, of the 
operation, Perceptivity, or the capacity of forming percep- 
tions, whether derived from mental or extra-mental sources, 
from experience or reflection. 

Perceptions may be of several sorts, such as (1) individuai^ 
represented by a proper name or its equivalent ; (2) specijic, 
indicating a class of greater or less numerical extent, and 
with a certain number of distinguishing attributes; (Z)^menc, 
including several classes and comprehending them in a Mgher 
unity of idea. 

Perceptions as the representatives ot experience, sensa- 
tional or intuitional, are necessarily able to be thought 
about as holding certain relations towards each other, and 
may be considered, by the mind, as either (1) really or (2) 
possibly connected with each other in these relations. The 
act of the mind by which ideas or perceptions are regarded 
as related to each other, is called an act of judgment ; the 
sentence in which a judgment is expressed, is named a 
propositio7i, or a setting forth of the decision of the mind on 
the relational connection of the perceptions brought under its 
consideration; and the words employed to denote the per- 
ceptions, examined and made the subject of a decision or an 
act of thought, are known as terms. Let— to take a plain 
illustration — ^^the idea of Milton or Blackmore be made the 
subject of conscious intentional comparison with the idea 
suggested by the words g^^eat epic poet; and let the judg- 
ment come to be expressed in regard to each. The judgment 
would (probably) emerge in the following propositions 
(1) Milton is a great epic poet ; (2) Blackmore is not a great 
epic poet; and the name.s of the representatives of the per- 
ceptions “Milton” and “great epic poet,” and “Blackmore” and 
“great epic poet,” would be the terms respectively in each of 
the propositions. The words u and is not are most com- 
monly called the copula; though some writers restrict that 
name to that part of the verb to he which joins two terms 
together, and regard not as a portion of one of the terms. 
This need not now be discussed, as the matter will come 
under consideration in our systematic exposition. The con- 
gruence or compatibility (i.e. agreement) of one idea with 
another is expressed in an atfirmative proposition, and in- 
congruence or incompatibility {i.e, non-agreement) in a 
negative one. 

The relation of propositions to one another is provided foi 
by the syllogism. As Sir William Hamilton said, “Tlse most 
complex web of thought may be reduce^^ to simple syllogisms; 
and, when this is done, their truth or falsehood, at least in a 
logical relation, flashes at once into view ' A simple syllogism 
is .one in which two judgments wMch are different, yet Imve a 
common part, are so brought together as to show that a third 
and different judgment may be deduced iroin them. The 
common element' is called the middle part, the two judgments 
: premises,' and the third the conclusio,ii. According to the 
relation which the middle term holds to the other terms in 
the respective premises, syllogisms are arranged into figures 
or forms of reasoning, .modes of formal thought. The “Or- 
ganon” of Aristotle is an explanation of syllogistic logic as an* 
instrument in correct thinking. 

Correct thinking may be exercised upon either (1) the 
discovery of truth, or (2) the imparting or exposition of 
truth. In endeavouring to rend« the processes of syliogistie 
reasoning serviceable for the purposes of the scientific in- 
vestigator the logician distinguishes between analytic and 
synthetic reasoning, and inductive and deductive thought, 
and sliows how each is to be pursued in order that the results 
of thoroughgoing thought may manifest themselves as science 
— a series of systematically reasoned truths explanatory of 
experience, and cai^ble of being perceived by the mind as a 
body of clearly arranged and accurately co-ordinated prin- 
ciples, forming one organic whole, however great their variety. 

Evidence is tiiat which is seen arising out of experience 
1 during the course of the investig^ationH of the intellect rerard- 
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lag any sEbject. It may be immediate ■ or mediate in its 
manifestation; it may be intuitive or experimental in its 
source ; it may be original, iinderived, and unborrowed, or it 
may be derivative, borrowed, and even compulsorily attained; 
but it must appear clearly and plainly before the investiga- 
tive faculty, in order that it may be held in the mind as ascer- 
tainable fact capable of being used as proof in relation to the 
matters regarding which investigation is being made. 

Inference is the form of thought by wMch we carry our 
investigations through a series of reasonings or syllogistic 
processes; inference widens and extends the knowledge 
gained by experience, by enabling us to add link after link 
to the series of truths which a knowledge of facts furnishes, 
and it constitutes a most important portion of the process 
by which truth, in a scientific form, is mscovered and utilized. 
Inference demands tliat observations be exact, repeated, and 
numerous. By it science clianges sight into insight. There 
is a scientific and an unscientific method of looldng at things. 
There must be some specialities by which the former is 
distinguished from the latter, and which constitute the 
superiority of the former. Wliat these are, logic investi- 
gates, and it endeavours to explain the share taken by each 
feculty of the mind in the structure of science ; it exercises 
and trains, educates and cultures the formative and organiz- 
ing capacities of the mind, and shows the means whereby 
the appearances and suggestions of experience may be best 
collected and compacted into intelloctual representations, 
ideas, or perceptions, and most clearly brought under the 
power of mental apprehension; it determines, defines, and 
specializes experience into congruent, manageable groups, 
whose qualities and attributes are possessed of a uniformity 
of action on the mind, and make themselves patently observ- 
able as the appropriate characteristics of these classes of 
things. 

Logic is experience explained with a mental aim; science 
is experience explained with an experimental one. Logic 
need not, unless it chooses, examine whether the conceptions 
it has formed of tilings or powers are real or imaginary; 
science must know this unmistalcably. Logic can supply 
science with instmctions concerning the verSication of ex- 
perience, and so enable it not only to know and distinguish 
the imaginary and the real, but to contribute assurance of 
the same to all investigators. Science asks, Wiiat is the 
reason why any specific experience manifests or possesses 
certain peculiar attributes'? Logic suggests the forms of test 
and regulates the processes of inquiry, by wliich the queries of 
science may be (and are) satisfactorily answered; but it takes 
care to suggest that a prior question ought to have been 
(and must be) put — Is it a fact that a given experience is in 
reality the possessor (even though it may be the manifestor) 
of a particular attribute? — and it sets science to clear up 
that point by cautious reinvestigation. The demonstration 
of this, as a fact, makes that a proper topic for inquiry 
and speculative research, and logic thereafter sets itself to 
work to define the characteristics the attribute inquired 
into, and of the objects of experienvr by which it is mani- 
fested. Observation is regarded by logic as mere cognizance 
of phenomena, until its results have been re-examined under 
selected conditions, which are intended to distinguish between 
(1) antecedents, (2) concomitants, (3) realities. Logic is 
therefore the provider of a method of investigation — method 
being used in accordance with its Grecian origin, which, as 
Coleridge says, literally means a 'wa^ or j[>ath of tramit 
Hence the first idea of method is a progressive trandiion 
from one step in any course to another. This course of 
progress from the ascertained facts of experience to substan- 
tiated principles is inference, that sort of reasoning which 
transforms sensation into science. 

In the class of impressions resulting from experience and 
arising within ourselves we require some means of marking 
off with distinctness perception from perception. But nothing 
in experience makes explicit at once or at first sight aU that 
is actually contained in it. Guarded observation and careful 
refiection bring into notice much that is non-apparent. Out 
of the (partially) known we elicit what was before unknown. 
The objects we see around us manifest themselves by their 
qualities; but the qualities that are most obvious and self- 


revealing are not always those in which the chief ehamcterls* 
tics of things reside, and science wishes to learn the secrets ol 
nature. Logic teaches it to seek, through and beyond the sen- 
sible early impressions things make, their inner and less known 
but more important qualities and attributes, and thus induces 
the culture of that brighter seeing which transcends mere sight, 
and reveals the principles through the attributes of things. 
Man’s faculty for forming ideas, and becoming informed 
through perceptions, is the initiative power in which science 
has its origin. Here we begin to seek the earliest mani- 
festations of the necessary laws of thought according to 
which the illimitable series of demonstrable truths that 
constitute science are progressively ascertained. When every 
perception is precisely coincident and commensurate with the 
total of what is experienced, and when only the essential, 
entirely dissociated from the accidental, is included in our 
ideal of objects, all our perceptions will be adequate and 
appropriate. When our terms express with absolute accuracy 
not only what we think, but wliat we experience, and names 
are used with intransferable fitness to those objects alone 
which are characterized by exactly the same attributes, pos- 
sessed and manifested in the same proportions and with the 
same powers, the propositions in which we state the results 
of our investigations will be valid and distinct statements of 
inclusion or exclusion, of congruity or incongruity, of related- 
ness or irrelation; and hence aU syllogizing, reasoning, placing 
of propositions in inferential relation to each, and conse- 
quently all conclusions legitimately drawn from properly 
arranged premises, will be trustworthy and demonstrably 
true. Knowledge of fact and knowledge of reason will be 
brought into a harmonious unity by an indissoluble suc- 
cession of minute steps. Let us show how this becomes 
the case ; — 

The planets do not sparkle (or scintillate) — as observation 
proves. 

Such heavenly bodies as do not sparkle are nearer the 
earth than those which do— as well-planned experiments show. 

The planets are therefore near to the earth. 

The planets are near to the earth. 

Such heavenly bodies as are near the earth do not sparkle. 

Therefore the planets do not sparkle. 

Many other instances might be quoted, but this may 
suffice to show that thought and fact reciprocally concur in 
transforming experience into science, and making science 
again give experience a higher truth and greater attractiveness. 

The logical principles on which these instances are shown 
to be valid in reasoning, of course, require exposition, and 
this will be provided in the sequel of tills series. 

The facts of sensible experience do not constitute science, 
that is, reasoned truth as distinguished from classified fact. 
Science explains facts, because it searches into and discovers 
the reason or principle of the causes of things. Every science 
has its own special department of fact to explain. The 
discovery of the laws of the phenomena of its facts is an 
intellectual operation, a process of reasoning. The dis- 
covery of the laws of reasoning, and the exposition of the 
forms and phenomena of thought, are the functions of logic. 
Logic is the science of reasoning as a mental statement of 
principles. It is the art of reasoning when it is brought 
into use as a practical exercise of the principles of thought 
in actual thinking. 

Logic is thus the science of the means by which all other 
sciences are perfected. It supplies, in its principles, an 
Organon or instrument for constructing a knowledge of facts 
into a reasoned and systematic representation of the truth of 
things as science. It interprets experience; it regulates the 
experiments which test or attest the reality of things. It 
explains the modes of conducting speculation and investiga- 
tion. Logic has an important and valuable part to perform in 
seif-culture; it trains the mind to introspective watciifulness 
of its operations. It exercises dominion over the observa- 
tions by which our experiences are transformed into percep- 
tions, and criticises the accuracy and appropriateness of the 
names we use and the manner in which we employ them. 
It explains the correlations of words as expressive of thought, 
and acts as a director of intelligence in the pathway of inference 
and reasoning; it plans the means by which study may best 
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attain its object, and promotes in every operation of the 
mind discriminating care in the processes either of pursuing 
or receiving knowledge. From the lowliest exercise of sensa- 
tion to the most magnificent flights of genius in physics or 
philosophy, science or ^etry — ^from the simplest lessons of the 
school to the most glorious studies in nature or history — logic 
Is a help, a guide, an instructress, and an inspirer. 


CHEMISTEY.—CHAPTEE I 

INTEOnUOfOBY — OHBMIOAJD AFFINITY — DECIOMPOSITION — OOM- 

MNATION— -OHBMlOAi EQUIVALENTS— OHEMIOAIi ACTION. 

The objects which surround us on all sides, and which we 
can see, handle, or weigh, constitute what is termed matter; 
and chemistry is that department of general physics which 
treats of the nature and properties of matter under its various 
forms and combinations, and establishes the laws which con- 
cern the intimate constitution of bodies, not as respects their 
structure or the manner in which their parts are put together, 
but as regards their materials or the ingredients of wMch 
those parts are composed. All matter is supposed to be 
constituted of very minute particles termed molecules^ and 
these again to be composed of still smaller particles termed 
atovm^ which are absolutely indivisible. [See Natubal Philo- 
sophy.] Many common chemical experiments afford illus- 
trations of the inconceivable minuteness of the ultimate 
atoms of matter. If a grain of copper be dissolved in nitric 
acid {aqua fortis), and added to a quart of water, a solution 
will be obtained which is sensibly coloured blue. The copper 
therefore is diffused throughout the whole, and is readily 
detected in the hundredth part of a grain of the solution. 
Now, the quart of water weighs 14,600 grains; consequently 
a particle of the colouring matter is less than the 1,450,000th 
part of a grain. But this is not all. Whatever may be the 
size or weight of the ultimate atoms of matter, every atom 
of the colouring matter of this solution is made up of two 
atoms, one of copper and one of nitric acid; and further, 
every atom of the nitric acid is composed of six atoms of 
matter. We might therefore, perhaps, multiply the 1,450,000 
by 7, for the weight of the atom of our copper. Let the 
hundredth part of a grain of the solution be placed on a 
clean iron surface, as the blade of a penknife ; the copper 
will adhere to it in its metallic state, and it will at once be i 
seen that the particle of liquid, instead of containing only i 
one atom of the copper, as was assumed, contains many — 
more, indeed, than the experimenter will find means to 
determine. 

The three great forces of nature, affinity, cohesion, and 
grawity, which respectively bind together the atoms into 
molecules, the molecules into bodies, and unite the bodies 
into masses [see Natubal Philosophy] belong more espe- 
ciaEy to the physical properties of matter. Chemical affinity 
unites particles or atoms of different kinds of matter together, 
forming compound atoms, aggregations of which are termed 
compound bodies ; it is a modification of the attractive force 
which presides over the composition of bodies, and produces 
all chemical varieties. The nature of chemical affinity will 
be understood by an illustration of its action. If a piece of 
lead be melted, and a bit of tin be gently laid on its surface, 
it floats there as a cork would on water, because tin is ligliter 
than lead. In a short time the tin will melt with the heat; 
and being lighter, would naturally be expected to constitute 
the upper stratum when the two metals have grown solid by 
cooling. It happens, however, otherwise; for neither the 
lead nor the tin retain their respective situations ; both 
metals are perfectly blended; and a particle cut from the 
lump, whether top or bottom, will be found to be composed 
of both tin and leai The attraction which has so effectually 
blended the particles of the metals (forming the compound 
termed pewter) has operated in opposition to parity, and 
differently from cohesion ; it is an instance of affinity. 

Affinity does not manifest itself in all cases under the 
same circumstances. Thus, if a rod of iron be immersed in 
mercury (quicksilver), no effect is produced; the rod on being 
taken from the mercury exhibits no appearance of having 
been immersed. But if a rod of gold be similarly immersed. 


and taken out, it will be found remarkably changed : It will 
be white, and covered with a coating of mercury wMch no 
mechanical force can remove; and if left long enough in the 
mercury, it will be soft and brittle. It will be penetrated 
by the mercury, and any portion scraped from its surface 
will contain both gold and mercury. 

The same phenomenon of dislike and preference, or affinity, 
is manifested between liquids. Thus, oil and spirit of wine 
are both lighter than water. If we cautiously pour into two 
glasses, each containing some water, a quantity of oil and a 
quantity of spirit of wine respectively, the oil will continue 
to float on the surface of the water for any length of time, 
it having no affinity for that liquid ; but the spirit of wine, 
on the other hand, will speedily descend to the bottom, and 
be equally diffiised through all parts in consequence of the 
affinity exerted between it and the water. 

Chemical attraction is exerted between the atomic particles 
of bodies in every different degree from zero upwards. That 
is, of three bodies, A, B, and 0, although A may have affinity 
for both B and C, it rarely happens that that affinity is mani- 
fested in equal intensity for both, but in different degrees of 
force. Take, as an instance, three substances in common 
use — soda, magnesia, and sulphuric acid (oil of vitriol). The 
sulphuric acid has an affinity for both soda and magnesia, 
and will combine with eitlier of them. But suppose that 
these three substances are mixed together, notwithstanding 
that the acid has an affinity for both soda and magnesia, 
one only of these affinities is obeyed ; the sulphuric acid com- 
bines with the soda, and the magnesia remains unaffected, 
when the quantity of the acid is wthin certain limits. The 
knowledge of this fact enables what is termed decomqmskion 
to be carried out. When some Epsom salt (sulphuric acid 
and magnesia in combination) is dissolved in water, a clear 
and transparent solution is obtained; but the moment a little 
solution of soda is poured in, the sulphuric acid of the salt 
will separate from the magnesia and combine with the soda, 
and the magnesia, winch was formerly invisible and in a state 
of solution, will now appear, and will after a time settle to 
the bottom in the form of a wiiite powder. The salt in this 
process is said to be decomposed, and the process itself is a 
case of decomposition ; and further, the falling down of the 
magnesia is called precipitation, and itself a precipitate. 

Most of the great changes which are constantly taking 
place in nature are instances of decomposition. It is by 
decomposition that the solid rock becomes covered with 
fertile soil ; it is by the same process that the soil throws 
up its verdant clothing, that growing plants are converted 
into animals by assimilation, that animals at length fall into 
decay and return to their original state— in fine, it is by 
decomposition that the great natural processes of renovation 
and decay are kept in a state of perpetual circulation. 

When a substance cannot be decomposed into two or more 
elements it is termed a simple substance; but when it is made 
up of two or more elements it is termed a compoymd, and the 
elements composing it are stated to be in chemical comhina 
timi. Copper is a simple element, for all the particles o\ 
wliich it is composed possess exactly the same properties; 
but brass is shown to be com^josed of copper and zinc, and 
is therefore a compoimcl substance. Similariy, iron is a 
simple substance; but steel and cast-iron are compounds, 
j for they are resolvable into iron and < 2 arbon (charcoal). 
Chemical combination, moreover, is essentially different from 
medmnical mixture. Tins merely implies the mixture of 
bodies, without attraction of the parts by affinity. If 
water be added to water, or sand to sand, the eifect is an 
increase of quantity, but no other dmnge is effected; the 
mutual action of the particles is entirely medmni<^l But 
wliere chemical action does take place there is a real diange, 
and the resulting compound differs more or less completely, 
in its leading characters, from any of its component parts. 
For instance, culinary salt, which is not only harmless, but 
wholesome, is composed of two forraiffiible ingredients, either 
of which, taken into the stomach, proves fatal to life; one of 
these is a metal, and the other an air or gas — the former 
called sodium, and the latter chlorine. Similarly, the well- 
known medicine, Glauberis salt, is composed of two caustic 
poisons; the one oil of vitriol (sulphuric add), and the otlier 
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soda.: ; The air which we breathe, and which' is' indispensable 
to life, is 'a meehanical mixture of the same ingredients, 
which,' when „ chemically united, form that most violent and 
destractive liquid called nitric acid {aqua fortis). This 
powerful acid, by being made to act upon sugar, the sweetest 
of ail things, produces a substance intensely bitter to the 
■' taste . ; 

. Charcoal is, of all known substances, the most difficult to 
■ convert into vapour : it is also a very solid substance ; and 
' diamond, which is nothing but crystallized charcoal, is one of 
the hardest bodies in nature. Sulphur, in the solid state, is 
also a hard substance, and to hold it in vapour requires a high 
teiaperature. But when these two substances- — charcoal or 
carbon, and sulphur — are made to combine chemically, so as 
to form the substance called bisulphide of carbon, their pro- 
perties are stiilringly changed. Instead of the compound 
being hard, it is a thin liquid, and is not known to freeze or 
solidify at any degree of cold that can be produced. Instead 
of the compound being difficult to vapourize, it is, of ail liquids, 
one of the most easily converted into vapour. Cliarcoal is 
the blackest substance with which we are acquainted; sulphur 
is of a lively yellow hue, but the compound is as colourless as 
water. Charcoal has no smell; the smell of a piece of sulphur 
is not peculiarly disagreeable ; the smell of the compound is 
about the most disgusting that can be conceived. A.nd, in 
fact, the compound has not one point of resemblance with its 
components. These facts sufficiently illustrate the distinction 
between mechanical mixture and chemical comhisation, and 
the changes of properties which follow from the last. 

In chemistry the number of admitted elements is sixty-seven, 
and new ones are continually added as the science advances. 
The most general law which has yet been discovered in chem- 
istry is, that all the elementary substances in nature are 
susceptible of entering into combination with each other only 
in fixed or definite proportions^ by weight, and not arbitrarily ; 
thus when any two substances are placed together with a 
view to unite them, if their weights are not in some certain 
determinate proportion, a complete combination will not take 
place, blit some part of the one or the other substance will 
remain over and above and uneombined, so that for every 
atom present of one substance there is exactly one, two, or 
three, and so forth, of the other. Consequently, if in any 
compound there are exactly 1000 atoms of one substance, 
there will be 1000, 2000, or 3000, and so forth, of the other, 
and not any intermediate number, as 1400, 1800, &c. Thus 
a certain nmnber of atoms of mercury, weighing 25 grains, 
combine with another certain number of atoms of sulphur, 
weighing 2 gi'ains, and form the black compound called sul- 
pliide of mercury, and if a little more of either ingredient be 
added, it lies as a foreign substance, and does not enter into 
combination; but if just as much sulphur be added as at first 
(namely, 2 grains), so tliat there may be two atoms of it in- 
stead of one in every particle of the compoimd, a perfect 
combination of the whole will take place, forming the well- 
known substance vermilion. Thus it appears that although 
the exact number of atoms in a given quantity of any sub- 
stance is unknown, still as the weight of the whole sulphur 
is to that of the whole mercury as two to twenty-five, the 
single atoms must have the same relation, or that the atom 
of meroury is twelve and a half times as heavy as one atom 
of sulphur. From considerations of this nature tables are 
formed, exhibiting the relative weights of the atoms of differ- 
ent substances, and the numbers which express them are 
called their atomic weights. Thus, if the atom of sulphur 
be taken as 1, that of mercury will be 12|. 

The appiicjition of heat to a piece of ice will convert it into 
A liquid — water ; if the water be .still further heated, it will 
be converted into a vapour — steam,. Ice and steam are 
therefore only different forma of the same substance — water; 
for by cooling the steam it is again converted into water, and 
the water, by further cooling, may be solidified into ice. The 
changes here described are physical changes, and belong to 
the science of phy.sic«, which treats of the temporary changes 
produced by the action of force upon matter. When, how- 
ever, an intense heat is applied to the steam, it will be found 
that it undergoes a remarkable and permanent change in its 
properties ; it no longer vields water on cooling, but remains 


a permanent gas, possessing explosive properties not possessed 
by the original stom. The steam is, in this instance, said 
to liave undergone a ckemdcal change. Chemical action is 
therefore quite different from physical action, as the changes 
wrought by it in matter are of a permanent instead of a 
temporary nature. Thus, while physics treats , of the tem- 
porary changes produced in matter by the action of forces, 
chemistry includes all cases in which permanent change is 
produced in matter either by the action of physical forces or 
by the action of the various forms of matter upon each other. 
It is the province of chemistry to investigate these and similar, 
changes where a single vsiffistance is resolved into two or more 
others, having different properties from it, and from each 
other; and to inquire into all the circumstances which can 
infiueace them, and either determine, modify, or suspend their 
accomplishment — whether such influence be exercised by heat 
or cold, by time and rest, by agitation or pressure, or by 
any of those agents of which a knowledge has been acquired, 
such as electricity, magnetism, light, heat, &c. Chemistry is 
intimately connected with most of the arts and manufactures 
of civilized life. The bleacher, by the application of a process 
purely chemical, decomposes the colouring matter of the 
thread and renders it easy to remove. The dyer extracts the 
colours of many substances by chemical processes, brightens 
their brilliancy by a multitude of chemical agents, and, by the 
intervention of others, fixes and renders them permanent in 
the cloth. The brewer, by a regulation of circumstances, 
changes the qualities of the fermenting substance, and 
obtains products suited to his object ; and from which the 
distiller, by a chemical process, can separate the “ ardent 
spirit,” in which their principal qualities reside. The soap- 
maker converts tallow and soda into soap, and the tanner 
changes hides into leather by purely chemical means. The 
manufacture of glass and of porcelain, and the fabrication 
of paper, depend upon chemistry. The metals are extracted 
from their ores, purified, and formed into instruments for use 
and for ornament, by chemical aid. In fact, it would be 
difficult to name an art or a manufacture which does not 
depend more or less on this science. 
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ELEMEWTABY SUESTANOES — MOLEOTTLEa — AVOGADRO^S IiAW^ 
DISTRIBUTION OF THE ELEMENTS— COMPOSITION OF THE 
EARTH'S CRUST — LAWS IK CONNECTION WITH THE THREE 
STATES OP MATTER — AVOGADEO^S LAW AND MOLECULES—: 
WAVE-LENGTHS OP LIGHT — MAGNITUDE OP MOLECULES— 
definite’ masses OP MATTER — ATOMS DISTINCT PROM 
MOLECULES — BOYLE’S LAW — VELOCITY OF MOTION OF 
MOLECULES- — TEMPERATURE — LAW OF CHARLES — MOLECU- 
LAR STRUCTURE O'F LIQUIDS AND SOLIDS — FORM , OF 
LIQUID MASSES IN SPACE — MOLECULAR STRUCTURE ■ OF 
SOLIDS. 

All . substances in nature are divided into two great classes— 
compound substances, or those which are capable of being 
split up into two or more distinct materials ; and elements.^ 
or simple substances, which are inca|)abie of being s|»lit up 
or decomposed, and out of which nothing but the original 
substance can be obtained. For the sake of convenience the 
elementary bodies have been divided into two clasvses — the 
metals and the non-metals. The metallic elements are such 
as gold, iron, tin, &c. ; the non-metaliic, those elements which 
form gases at the ordinary temperature, such as oxygen, 
hydrogen, &c., and certain solid elements, as sulphur, char- 
coal, Sc. The number of metals is much larger than that of 
the non-metals. At present fifty-two metals and fifteen 
non-metals are known, and these sixty-seven elements con- 
stitute the material out of which the science of chemistry is 
framed. All matter is made up of these elements, either in 
the uneombined or simple state, or combined together in the 
form of compounds. Chemistry has for its object the experi- 
mental examination of the properties of the elements and 
their compounds, and the investigation of the laws which 
reirulate tfieir combinations one with another. 
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ELEMENTARY BODIES. 


METALS OF COMMON OOCUERENCE. 



'Syro-'' ? 

bols. 

Conihrntug 

Weights. 

i 

Sym- 

bols. 

Combining 

Weights. 

Alnrniniuni, . 

Ai ' 

. *27*8 

Magnesium,.' 

Mg 

23*94 

Antiiaony, . • 

Sb 

120*0 

.Manganese, . 

Mn 

54*8 

Barium, .« , ■. 

' Ba 

136*8 

Mercury, 

Hg 

199*8 

Bismuth, » . 

Bi ■■ 

210*0 

j Nickel, . . 

Ni 

58*6 

Caieiiim., . ., 

Ca 

39*9 

! Platinum, . 

Pt 

194*5 

Chrumium, , 

Or 

52*4 

1 Potassium, . 

K 

39*04 

Cobalt, * ■ 

Co, 

58*6. 

1 Silver, . . 

Ag 

107*66 

Copper, .. . 

Co ■ 

63*0 

! Sodium, . . 

Na 

22*99 

Giffd, . . . 

An 

196*2 

: Strontium,'. 

Sr 

87*2 

Iron, . . .. 

Fe 

55*9 ' 

1 Tin, . . . 

Sn 1 

117*8 

Lead, .' . ' * 

Fb 

206*4 

i Zinc,". . . 

Zc 

64*9 


METAIJ3 OF BARE OCCURRENCE. 



Syin- 

bola 

Combining 

Weights. 

i 

Sym- 

bols. 

Combining 

Weights. 

Bervilium, 

Be 

9*0 

Ehodium, . 

Pvh 

104*1 

Cadmium, 

Gd 

111*6 

Rub3ti.mra.. . 

Rb 

86*2 

CaBsimn, . . 

Cs 

133*0 

Kutheniam,. 

Ru 

103*5 

Cerium, . . 

Ce 

141*2 

Scandium 

Sc 

44*0 

Didy:iiiium, , 

D 

147*0 

Tantalum.: . 

Ta, 

182*0 

Erbium, . . 

E, 

166*0 

Terbium, 

Tb 

148*5 

Gallium, . . 

G 

69*9 

Thallium, , 

T1 

203*6 

Indium, . . 

In 

113*4 

Thorium, . 

Th 

231*5 

Iridium, . . 

Ir 

192*7 

Titaniu.m, , 

Ti 

48*0 

Liiuthanum, . 

La 

139*0 

Tungsten, , 

W 

184*0 

Lithium, . , 

Li 

7*01 

Uranium,. , 

u 

240*0 

Molybdenum, 

Mo 

95*6' 

Vanadium, . 

V 

51*2 ' 

.Niobium, . . 

.Nb 

94*0 

Ytterbi'um, , 

Yb 

173*0 

Osmium, . 

"Os 

198*6 

1 Yttrium, 

Y 

89*6 

Palladium, . 

Fd 

106*2 

l Zirconium, . 

1 i 

Zr 

; 90*0 


NON-METALS. 



Sym- 

bols. 

Com billi ng 
Weights. 


Sym- 

bois. 

Combining 
W eights. 

Arsenic, '. 

As 

74*9 

Nitrogen, , 

N 

14*01 

Boron, . . . 

B 

11*0 

Osygea, . . 

0 

16*96 

Bromine, , . ' 

Br 

79*75 

Phosphorus, 

P 

30*96 

Carbon, . , 

C 

11*97 

Selenium, . 

Se 1 

78*0 

Chlorine, , . 

Cl 

35*37 

Silicon, . . 

SI 

28*0 

Fluorine, . , 

F 

19*1 

1 Sulphur, 

i S 

31*98 

Hydrogen, • j 

H 

1*0 

! Teliurium, . 

i Te 

128*0 

Iodine. , . ■ 

I 

126*53 





In the list of chemical elements given above a number 
has been placed against the name of each substance, which 
for , the , present may be termed ' its proportional number. 
Many.' of' the elements are very abumhint' and widely dis- 
tributed; thus oxygen is present throughout the air, sea, and' 
solid earth ; while others, such as yttrium, erbium, in<lium, 
&c., have only been found in such small quantities 
that their properties have not as yet been .satisfactorily' 
examined. The distribution of the elements is Irregular; 
four are found in the atmosphere, tliirty have been found in 
the sea, and the whole of the known elements are found 
in the solid mass of the globe. The bulk of the solid body 
of the ejirth’s mass is, however, made up of only eight 
elements, the rest btung found in very small quantities. 
Thus the composition Of the earth’s crust, 100 parts by 
weight, is:— 


Oxygen, . 44-0 to 48*7 

SilicW, . 22-8 ‘‘ 36*2 

Aluminium, 9 *9 6*1 

Iron, . . 9*9 2*4 


Calcium, . * 6*6 to 0*9 
Magnesium, » ' 2*7 0*1 

Sodium, . , 2*4 “ 2*5 
Potassium, . 1*7 “ 3*1 


Although tlie sixty-seven substances enumerated have been 
termed chemical elements, modem chemistry does not admit 
tliat this term should express tlie meaning that these sub* 
stances are self-existing essences out of which the universe 
has been formed. Chemistry, in its true sense, knows no 
difference between elementary substances and any other class 
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of substances, 'except the 'distin.ctiori already pointed' out, It 
is quite within reason to assume that other elements exist at 
present undiscovered. Within the last few years spectrum 
analysis has been the mentis of discovering five new elements, ' ' 
and it is quite within the bounds of probability tliB=t some of 
the substances now classed as elementary, as new and more 
accurate methods of examination are devised, may prove to 
be compounds. For some time potash and soda were con- 
sidered as elements, until Sir H. Davy proved them to be 
compound bodies. It will be necessary before entering into 
the law of definite proportions in the combinations of the 
elements one with another, and the theory of atomic weights 
and principles of chemical notation, to recapitulate shortly 
some of the laws connected with the three states of matter, 
solids, liquids, and gases, which are given fully in the physi- 
cal sections of tins work, and to which reference must be 
made for detailed information. The present summary is 
given to enable the sequence of chemical formulas to be 
understood without constant reference to the various sections 
under which the laws are severally treated. 

The science of chemistry has within the last few years been 
placed upon a systematic basis founded on the laws of molecules 
and atoms, called the atomic theory. This law was first pub- 
lished by an Italian physicist, Amedeo Avogadro,in 181 1 ; it was 
afterwards amplified by Amp5re in 1814, and may be stated 
as follows : — The molecules of ail gases, simple or compound, 
occupy equal volumes; or, equal volumes of all gases contain 
equal numbers of molecules. This is termed the Imo of 
Amgadro^ and is in perfect accordance with the observed 
fact tiiat all perfect gases, simple and compound, are equally 
affected by equal variations of pressure and temperature ; it 
is now regarded as affording the most aecumte method of 
determining the molecular constitution of all eompound.s tliat 
can be obtained in the gaseous state, and the atomic weights 
of the elements contained in them. In order to plainly 
comprehend the value of this law, the meaning of the word 
molecide must be clearly denned to be the smallest mass 
into wldch any substance Is ciipabie of being subdivided by 
physical processes wluch do not cliange its cliemical nature. 
Chemistry deals with the relations of different substances 
which pre.sent themselves under the three conditions of the 
solid, the liquid, and the gaseous state. Some substances, as 
carbon, are only known in one of these conditions, that of 
the solid. Others, as alcoliol, wdiich so far has never been 
frozen, assume two of these conditions, the liquid and the 
gaseous ; while others again, as water, appear in all the three 
states — ice, water, and steam. The meaning and value of the 
term molecule will at once be comprehended by refere:ice to 
the substance water. When water is boiled under ordinary 
atmospheric pressure and converted into steam, it ex|jands 
1800 times in volume, which may be .stated roughly as 
1 cubic inch of water yields 1 cubic fool of nteam. 
Tills conversion of the cubic inch of water into the cubic 
foot of .steam may be explained in two ways; either that, in 
expanding, the material of the water lias become cotiipletely 
diffused , throughout the cubic foot of space, in wliich case 
the resulting mass of vapour is absolutely homogeneous, 
every ■ space, however infmitesiuial, containing its proper 
proportion of water.; or, that tlie cubic inch of water con- 
tains (as all matter is supposed to be built up of molecules 
or particles) a certain definite number of particles, wldch, la 
the process of boiling and conversion into steam, are separated 
fram one anotlier by the action of heat without subdivisio!!. 
So that the cubic foot of steam contains prindseij the so, me 
number of molecules or particles as the cubic incli of water, 
but at distances infinitely greater apart. Hence the steam 
is not absohitely homugencoius, as between each particle of 
water there will exist a space. It is these small masse^^ of 
water, whose isolation from one another has l>ecn a.s.suuitMh 
which are what is termed molecules; and such molecules 
have dimmxwm and weight. 

The undulatory theory of light ha.s of nece.sstty wave- 
lengths of definite dimensions, which have been measured 
with extreme accuracy, the wave-length being the distance 
from crest to crest of tlie assumed ether wave. [See 
Natohal Fhilosoi*hy,] The solar ray of white light is 
composed of several rays of different degrees of refrangi’ 
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bility, and of all colours, acting simultaneously upon the 
retina of the eye. ' The^ number and dimensions of these 
coloured light-waves are 


Colours. 

No. of Waves 
in 1 Inch. 

Number of OsciHatioiis 
in one Second. 

Bed, ...... 

Orange, ..... 

Yellow, ..... 

Green, ..... 

Blue, ■ 

Indigo, ..... 
Yiolet, 

39.000 

42.000 

44.000 

47.000 

51.000 

54.000 

67.000 

477.000. 000.000.000 

506.000. 000.000.000 

635.000. 000.000.000 

577.000. 000.000.000 

622.000. 000.000.000 

658.000. 000.000.000 

699.000. 000.000.000 


Infinitesimal as these individual magnitudes appear, 
science has yet found the means of measuring them, and 
although light travels at the velocity of 186,380 miles a 
second, the magnitudes under consideration are not beyond 
the limits of mechanical skill or human comprehension. The 
German optician, Nobert, has succeeded in ruling bands of 
fine lines on glass plates about 224,000 to the inch, so fine 
that the most powerful microscopes have failed to resolve 
them. The same optician regularly supplies plates with from 
11,000 to 112,000 lines to the inch for microscopic tests. 
How, the lines on the plate with 224,000 to the inch 
have a sensible distance apart, and yet this distance is 
not very different from one-half of the mean length of a 
wave of violet light, or one-third of a wave of red light; the 
dimensions under discussion are therefore quite within the 
range of human comprehension. Now, the value of these 
mechanical bands of lines is that they give a means of 
measuring the dimensions of the waves of light themselves, 
and one value of these measurements is that they enable a 
rough measure to be made of the size of the molecules. The 
result arrived at is tliat the magnitude of the molecules — that 
is, their mean distance from centre to centre — is not very 
different from the mean length of a wave of light, and that 
the size is less than the one five-hundred-millionth of an 
inch. The brilliant colours displayed at any point upon 
the film of a soap bubble depend on the thickness of the film. 
The thinner the film becomes bands of colour appear which 
correspond to a definite thickness of the film, and which are 
succeeded by others as the film is thinner. These colours 
are not however pure, but the result of the overlapping of 
various colours. By employing monochromatic light — that is, 
light passing through a plate of red glass coloured by copper — 
all the party-colours vanish, and only alternate bands of red 
and dark appear. When the film of the bubble is of a 
sufficient degree of tenuity only a gray tint is seen in irregular 
patches, and the bubble bursts. The red and dark bands 
which appeared on employing monochromatic light were 
caused by the interference of the rays of light, which were 
reflected from the opposite surfaces of the film. Now, as 
the path of the rays reflected from the back surface will be 
longer tlian that of those reflected from the front surface 
by twice the thickness of the film of water, whenever this 
difference of path brings the crests of one set of waves over 
the depressions of the second set, the union of the two beams 
of light produces darkness, and such a result can only be pro- 
duced when the film is of a certain thickness. The theory of 
light therefore enables the thickness of the film to be measured, 
and where the gray tint appeared on the film, indicates that 
its thickness was less than a quarter of the length of a wave 
of red light, or less than of an inch. Assuming 

that water consists of molecules of a definite size, a limit 
would be reached in the thickness of the film where it was 
reduced to that of the diameter of a single molecule. Beyond 
this the film could not be reduced without increasing the 
distance between the molecules; but to increase the distance 
between the molecules would be to convert the liquid into a 
gas, or convert the water into steam, and this effect can only 
be produced by heat. In order to separate the molecules of 
a pound of water, or convert it into steam, a mechanical 
force must be exerted equivalent to 822,000 foot-pounds [Bee 
Nactbaii PHxnosopHY— Heat], or a power sufficient to raise 


4 tons to the height of 100 feet; and as the weight of a square 
inch of the film may be readily determined, the force necessary 
to separate the molecules of which it is composed can be cal 
culated. Molecules may therefore be considered as definite 
masses of matter, though of exceeding smallness, and mole- 
cules are now to the physicist definite units. The term 
molecule must not, however, be confused with the term atom. 
In the chemical nomenclature of the present day the two 
terms stand for wholly different values. The molecule is the 
unit of the physicist; the atom Is the unit of the chemist, m 
the same way as the earth is taken as the unit of the 
astronomer. 

The law of Avogadro states that all gases contain, under 
like conditions of temperature and pressure, the same number 
of molecules in the same volume, and from calculations based 
on Clausius’ theorem of molecular mechanics, this number is 
estimated at about one hundred thousand million million 
million (or 10^^) to a cubic inch, at a temperature of 0° C. and 
a pressure of 30 inches of mercury. This law only holds in 
j its integrity when the substances are in the condition of per- 
I feet gases, when it is assumed that the molecules are so 
widely separated that they exert no action upon each other; 
but the moment the gas is so far condensed that the mole- 
cules are brought within the sphere of their mutual attrac- 
tion, then, although still in the aeriform state, the law no 
longer holds good, and when by condensation the state of 
the substance is changed to that of a liquid or a solid the 
sequence of the law entirely disappears. Every gas is in a 
state of constant tension; tliat is, tending to expand in- 
definitely into space. The tension of the atmosphere is 
balanced by the force of gravitation, in consequence of which 
the stratum of the air next the earth is pressed upon by the 
whole weight of the superincumbent mass, about a ton on 
each square foot; but exactly in proportion as the externa! 
pressure is diminished so the air expands, and the volume 
varies inversely as the pressure. Tliis, which is termed 
Boyle’s law, is one of the most important facts of physical 
science, and is most closely related to the law of Avogardo. 
The molecular theory explains this connection. The mole- 
cules of a body are not in a state of rest, but in constant 
motion. This motion in a gas is assumed to take place in 
straight lines, the molecules either striking directly against 
the sides of the containing vessel, or else in their motion 
coming into collision with neighbouring molecules, and re- 
bounding off in a new direction, according to the laws which 
govern the impact of elastic bodies. Consequently all the 
molecules do not move with the same velocity at the same 
time, but have a certain mean velocity, which determines the 
temperature of the body. The greater this mean velocity 
the higher the temperature, and this mean velocity of the 
molecules of each substance is always the same at the same 
temperature. This velocity may be approximately calculated 
for each gas at any given temperature. In the case of 
hydrogen gas the velocity at the temperature 0” 0. is about 
6097 feet per second. Two results have now been speci- 
fied — one, that 1 cubic inch of every gas, with a pressure of 
30 inches of mercury and a temperature of 0® 0., contains 
10^ molecules; and another, that the mean velocity of hydro- 
gen molecules, under similar conditions, is 6097 feet per 
second. Every mass of gas must therefore contain a large 
amount of internal energy, and if the volume of the gas is 
diminished, the same number of molecules are crowded into 
less space, and will impinge more frequently against a given 
surface, or, in other words, exert a greater pressure. The 
law of Boyle is therefore the necessary result of the molecular 
law of Avogadro. 

Another effect of molecular motion is temperature. In 
creased temperature is accompanied by a change of volume, 
and this change of volume is used as a measure of tempera- 
ture. The thermometer acts upon this principle. As the 
volume of a gas depends upon its pressure and its absolute 
temperature — that is, it is inversely proportional to the 
pressure and directly proportional to the absolute tempera- 
ture — ^the volume of a given mass of gas, under a constant 
pressure, varies directly as the absolute temperature. This is 
the law of Charles. The molecular theory of gases explains 
the law of Charles, as it explained the law of Boyle. Th*» 
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|;ressure of gas being due to Its molecular energy, if that 
energy is increased the pressure must likewise be increased 
in the same proportion; or, if the gas is free to expand under 
a constant pressure, the volume must be increased. There- 
fore, the effect of increased energy is the same as the effect 
which follows increased temperature. From the consideration 
of tiiis it seems probable that what is termed temperature is 
simply molecular energy, and that the temperature of a body 
is the moving power of its molecules. The three laws, there- 
fore, which define the gaseous condition of matter, and which 
all true gases obey, are the law of Boyle or Mariotte, the law 
of .Charles or Gay-Lussac, and the law of Avogadro. The 
first two declare that the volume of every gas varies inversely 
as the pressure, and directly as the absolute temperature 
(though some of the experiments of Henri- Victor Regnault 
lead to the belief that the statement of these laws would bear 
revisal). The third, based on the molecular theory, includes 
the other two, and enunciates that equal volumes of all gases, 
under the same conditions of pressm'e and temperature, con- 
tain the same number of molecules. 

The chief distinction between liquids and gases is that the 
former have a definite surface ; their particles, though having 
the same freedom of motion, have this motion restricted 
to the mass of the liquid. The particles of a g^as, if uncon- 
fined, would move off indefinitely into space ; but those of a 
liquid cannot, as a rule, rise above what is termed the surface. 
Air or a gas, when introduced into a vacuum, instantly expands 
and fills completely the vessel ; a liquid, under the same con- 
ditions, falls to the bottom, and exhibits a distinct line of 
demarcation from the vapour which forms above it. Again, 
when a gas is subject to pressure, it is compressed in propor- 
tion to the pressure ; when a liquid is subjected to pressure, ! 
however great, the reduction in volume is almost inappreci- ! 
able. Gases are therefore called compressible, and liquids ’ 
incompressible fluids. TMs difference of relation between 
liquids and gases is very simply explained by the molecular 
theory. In gases the molecules are separated by distances 
which place them beyond the sphere of each other’s influence, 
and they move through space free from the effects of mutual 
attraction ; in liquids, on the other hand, the attraction (co- 
hesion) is very sensible, and keeps the individual molecules 
within the mass of the liquid, though they are free to move 
among themselves. In the mass of a liquid a molecule moves 
freely, as the attractions are equal in all directions ; but as the 
molecule approaches the surface, theattmction towards the mass 
of the liquid becomes greater than the attraction towards the 
surface, and on reaching the surface the whole force of the 
inward attraction tends to puli it back, and unless the motion 
of the molecule is sufficiently great it is arrested. On heat, 
however, entering the liquid some of the molecules may 
acquire sufficient energy to fly off from the mass of the 
liquid, giving rise to the phenomena of evaporation. The 
molecular theory, therefore, explains the liquid condition of 
matter, and the conversion of the liquid by heat into gas. 
As all the molecules in a mass of liquid isolated in space are 
moving with perfect freedom, the extent of the motion of 
each molecule being limited by the attraction of the mass of 
the liquid, and as, according to the laws of mechanics, this 
attraction may be taken as proceeding from a single point 
within the mass, termed the centre of gravity, the extreme 
limit of the motions of the molecules to and fro through the 
liquid mass must on all sides be at the same distance from 
the central point. The bounding surface of such a mass 
must therefore be that of a sphere, the form that a mass of 
liquid always assumes in space. Gases and liquids are dis- 
tinguished from solids in that they present not the least trace 
of structure, and are unable to support their own weight or 
sustain any longitudinal or other stress; solids, on the con- 
trary, have both tenacity and structure, and are able to 
resist with more or less energy any force tending to alter 
their form or change their volume. The structure of soHds 
is frequently manifested by their crystalline form, the mole- 
cules arranging themselves in some definite position with 
reference to each other, and forming a distinct structure, 
depending altogether upon the polarity of the molecules, and 
their taking up the relative positions which the polar forces 
requira 


TRIGONOMETRY.— CHAPTER L 

The names of the sciences are usually conferred on them 
shortly after their birth. They, therefore, necessarily apply 
to them in a manner which, after their growth and develop- 
ment, seems to us to he strangely inadequate and even 
inaccurate. A merely etymological definition, though useful, 
no doubt, as indicating the point of departure taken by a 
new science, and the earliest conception of it by its originator 
or first cultivators, is generally rude, vague, and inappropriate 
to its “larger growth.” The genesis of a science is certainly 
not less interesting than that of a flower, and the root from 
which the name of a science is derived is serviceable to thought 
not only as enabling us to mark off the period of its appear- 
ance as a thing to be spoken of, but also to suggest the 
original character in which it appeared to claim the attention 
of men. Rightly, in ancient times, did the philosophic minds 
by whom the sciences were pursued and improved determine 
that the perfection of any form of knowledge consisted in the 
exhaustive study of every possible element of thought. Their 
ideal of science was to gather together the smallest possible 
number of principles into one group, and to deduce from these 
all the tmths they contained or implied. They did not con- 
tent themselves merely with the surface facts of experience, 
hut analyzed every conception till it yielded up to their 
inquisitive investigation every secret hidden in it, so far as 
their research enabled them to probe and prove. The Greek 
geometricians and astronomers of Alexandria were the in- 
augurators of trigonometry, which, in its original scojw and 
within the limits of its earlier definition, was geometrittfl. 

It derives its name from Greek rpiymv, a triangle, and 
ix.tr I measure; and hence originally, as the derivation 
imports, signified the art of measuring the sides and angles 
of triangles. At first an art, and only a very small part of 
the gi'eat science of space and quantity, it rapidly developed 
a series of distinct and productive truths. These, when col- 
lected, formed a science which furnished methods for deter- 
mining the magnitudes of the sides and angles of triangles, 
As the study and practice of trigonometry proceeded, its use 
and scope were extended to the treatment of those theories 
and problems which arose when considering triangular 
measurements and magnitudes either on a plane or a sphere. 
In more recent times the signification of the word, and the 
purpose and power of the science, have been very largely 
extended, and now trigonometry includes not only all geo- 
metrical considerations arising out of the relations of certain 
lines holding definite positions in respect to an angle, and 
varying as it varies, so as to result in what are jailed trigono- 
metrical functions, but also all such algebraic reasoning 
concerning lines and angles (whether portions of a triangle 
or not) as are carried on by means of certain quantities 
known as the trigonometrical ratios of an angle. 

The Euclidean ideal of an angle is tliat of a point in which two 
lines having different directions meet — “ the inclination of two 
lines to one another, in the same plane, which meet together, 
hut are not in the same direction and a plane rectilinear angle 
is “the inclination of two straight lines to each other which 
i meet, but are not in the same straight line.” A correct 
I apprehension of Euclid’s definition of an angle may be made 
possible by imagining before one a straight line, upon which., 
at a point not being the end of that straight line, anotiiei 
straight line is made to move as if on a point. That line will 
form at first a very small angle on one side of itself, and a 
very large one on its other side. As it is moved onward the 
angle on the one side will increase, while the other will 
decrease. So much as Is taken from the one is obviously 
added to the other. The sum of the two angles will always 
be the same, and the moving line will at last lie flat on the 
moveless one, and be absorbed in it, so that there will be no 
angle at all Let AB be the unmoved line and CD the 
revolving one, then DC, DC'; DO"', DO'% and DC"'" mil re- 
present difierent positions in the course of its revolution, at 
which the facts may be observed (1) that the sum of any two 
angles formed on either side of the line DO, in any one given 
position-as either DC, DO", DO'", DO"", or Dq""'-or the 
sum-total of all the angles formed by all the positions of that 
revolved line, will amount to straightness, ie. will not form 
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any angle at all. It will be equally plain t-hat in the course, 
of its movements the line, CD must arrive at one position, 
as DC'", where the angles at. each side of it will be equal, 
where it will stand upright, being inclined neither to one side 
nor another, or be what is called perpendicular. When that 
Is the case we have right or upright angles ; for each of the. 
lines stand upright in regard to one another. , The size or 



extent (or the contents) of an angle depends entirely on the 
directions of the straight lines which form it. In all cases in 
which the directions of the two lines by which an angle is 
formed are the same, the extent or spread of the angle must 
be the same. The angle wiiich any two lines make when 
carried on or extended in the same direction, must be the 
same amount of angle as they formed before they crossed ; 
for it must be noted they now form not one angle only, but 
tliat three new angles are formed, in which the angle A equals 
the angle B, and the angle G the angle D. Parallel lines, so 




far relates to angles, may be regarded as one and the same. 
If a tMrd line crosses them, the angle it makes with the one 
will be the same as the angle that it makes with the other; 
and the alternate angles, viz. a to a and b to b, are also 
necessarily equal to each other. It makes no difference n 
geometry and its derivative sciences that one angle may be 
turned to the right and the other to the left, so long as the 
direction of the incident lines are the same. 

Three lines so meeting that each two form an angle, and 
that all three inclose a space, form a triangle ; and the sum 
of the angles in any triangle is equal to two right angles. 
The triangle is the simplest possible figure inclosing a space 
wiiich can be formed by straight lines. Euclid examines, ex- 
plains, and proves all the properties of triangles, and as aU 
rectilineal figures, of whatever form, may be reduced to a 
series of triangles, their properties as inclosures of space and 
their magnitudes may be found and proved by the deter- 
mination of the properties and special contents of these 
triangles. In every triangle there are six things that may 
be considered — viz. (1) the three sides, and (2) the three 
angles. In plane trigonometry any two of these and one of 
the other being given, any one of or all the three otiier parts 
may be determined. In spherical trigonometry, however, on 
any three whatever of these being given, the others may be 
found, as in it the sides as well as the angles are measured or 
estimated by degrees, minutes, dec. Eight and oblique angles 
require, of course, different treatment, and yield two distinct 
sets of formulse. We might almost say tliat triangles are re- 
garded by the trigonometrician as the elements into which all 
figures are decomposiible, as words are into letters. They 
liave the smallest possible number of sides, and into them any 
figure may be, in reality or imaginariiy, divided. Their pro- 
perties and relations liave been most thoroughly investigated, 
and proved with elaborate care by the geometricians. Prom 
geometry, trigonometry received and accepted these demon- 
strations of the properties of triangles; and it devotes itself, in 
the subordinate position of a servant, to apply the truths it 
ims learned to purposes of utility and the solution of ques- 
#ons pf interest, such as the solution, through thek aid, of 


problems regarding height and distance, and the traipfonmv . 
tions' possible in areas' of similar content though of dissimilar 
form, &c. Now it .has passed far beyond the mere solution 
of triangles, plane or spherical, and has investigated and dis- 
covered innumerable properties of arcs, angles, _ and linear 
angular quantities in simple and complex relations, till by 
successive improvements it has taken in ciiarge the whole 
subject of periodic magnitudes, whence it has been able to 
deduce long trains of consecutive truths, In consequence of 
these achievements it has indissolubly established itself in an 
independent position, as a science which is the intermediate 
and auxiliary of geometry and physics, whose aid is invoked 
by meclianics, optics, hydrostatics, and astronomy, and wdiose 
help is indispensable to the engineer, surveyor, navigator, 
and architect in their works of peace, and to the strategist, 
in the operations of fort and field, in war. 

Acurvedlineis one which changes its direction so continually, 
yet gradually, that no part of it, let it be ever so small, can be 
klled straight. The most perfect of curved lines is the 
circle. The circle is a figure terminated by a curved line, ail 
the points of which are eqimily distant from 07ie point in the 
interior called the centre. The boundary or encircling curved 
line is called the circumference. Any line drawn from the 
centre to the circumference is a radius^ and the line which, 
passing through the centre, touches the circumference on both 
sides is a diameter^ and is equal to two mdiL 

In selecting a unit of angular measurement, trigonometry 
sought one the magnitude of which was demonstrably in- 
variable. G-eometry supplied the circle as that wMch natu- 
rally and properly afforded the required standard of reference, 
and circular motion becariie a primary notion in trigono- 
metrical solutions. An angle which is subtended by an arc 
equal to the radius of a circle, is that which has been fixed 
on as the angle of reference. Taking a circle and di-awing 
through its centre to its circumference a diameter, we divide 
that circle into two equal parts. If we bisect this diameter, 
and draw through the point of bisection another diameter at 
right angles to the bisected diameter, we shall have dirided 
the circumference again into two equal parts, and there will 
be found in the centre of the circle four right angles, and the 
circumference will be found to be divided into four equal arcs. 
Every circle is, in sexagesimal measure, divided into 360 
degrees. Each of these arcs Is therefore 90 degrees, and the 
stretch or spread of the lines of direction forming a right 
angle is 90, degrees. Thus the magnitude of a right angle is 
defined, and its magnitude being known it can be taken as a 
measure for all other angles. It follows, then, that in one 
right angle there are 90 degrees, in two 180 degrees, in three 
270 degrees, in four 360 degrees, and so on ; also that one- 
half of a right angle is 45 degrees, one-third 30 degrees, two- 
tiiirds 60 degrees, and so on. The com/pleimnl of an angle 
is so much as is required to make it up to a right angle — that 
is, its deficiency from a right angle, or 90 degrees; and the 
supplement of an angle is its deficiency from two right angles, 
or what it wants to make up ISO degrees. As the three 
angles of any triangle are, when taken together, equal to two 
right angles, it follows (1) that each awre angle of a right- 
angled triangle is the complement Iht other, and (2) that 
each angle of any triangle is ilm mpphment of the sum of 
the other two angles, of whatever sort they may be. The 
magnitudes of angles are represented by numbers wMeh ex- 
press how many times any given angles contain a certain 
angle fixed upon as the unit of angular measurement. 

Each degree is divided into 60 mintites (60'), and each minute 
into 60 seconds (60"). Formerly the second was divided into sixty 
equal parts called (60"'), and so on, but it is now usual to 

employ decimals of seconds, ie. tenths, hundreds, &c. In this way 
we can use a decimal notation for the smaller parts of a sexagesim^ 
measurement: e,g. Half a right angle contains 46 degrees; a quarter, 
of a right angle, 22^ degrees, 22 degrees 30 minutes, or 22*6 de- 
grees. If, again, we divide a right angle into sixteen parts, one part 
wfil be 6f degrees, that is, 6 degrees 37 minutes 30 seconds, or 
6 degrees 37*6 minutes. 

In the innovation effected under the intiuence of the French Kevo- 
: lutlon, when it was resolved to make all things new, the circle was 
divided into 400 degrees called grades^ each degree into 100 minutes, 
and each minute into 100 seconds; and so on. In this way 12*1329 
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grades are coUTerted into 12 grades 13 minutes 29 seconds by a 
mere ticking off of tbe figures. Even in France, however, the use 
of the grade obtained only a partial acceptance, and is now almost 
wholly abandoned, because it involved the throwing ont of use the 
accumulated tables made by former generations, or the loss of the 
time and labour expended in their reduction. Under the sexagesi- 
mal system, the entire angular space or point may be divided into 
twenty “four aliquot parts, while in the centesimal system only fifteen 
aliquot parts can be taken- We cannot express in exact aliquot parts 
in the grade notation one-fifth, one-sixth, one-ninth, one-twelfth, &c., 
of an angle. 

Degrees, minutes, and seconds are, as we have seen, com- 
mcnly marked grades and their subdivisions some- 

times tlms, s, Thus 38° 17' 22" is read 38 degrees, 17 
minutes, 22 seconds; 44^^ 76' 27", or 44*7627«, is 44 grades, 
76 minutes, 27 seconds. 

Exerdse—RQ&d 37® 18' 22'' 5'" and 44*7627 or 44? 76' 27". 

Buie for the reduction of grades to degi'ees, and vice versd : 

Grades to degrees — multiply by *9. Example — 51M45785S == 

53° 13' 52". 

Degrees to grades — divide by *9. Example — 59® 14' o7*S5" = 
658 83' 26". 

The accurate definition of terms is of great importance in 
all studies; but as in geometrical reasoning it is indispensable 
that we carry with us distinct, clear, and thoroughly under- 
stood ideas of the meanings attached to the words we employ, 
it is as well that these should be placed individually and 
unmistakably before the mind by precise definitions. 

We proceed therefore to supply the student with some 
special definitions in trigonometry, which he must endeavour 
thoroughly to understand, and with the names, idea.s, and 
signs of which he should strive to acquire a working famili- 
arity by constant reference from the explanatory to the 
exemplifying cuts. 

1. The circumference of a circle i.s reckoned to consist of' 
360 degrees. 

2. A right angle is one of 90 degrees. 

3. An arc of a circle is called the measure of the angle at 
the centre standing on tliat arc. 

Hence an angle at the centre is said to be of as many degrees, 
minutes, and seconds as there are in the arc which is the measure of 
the, angle. 

4. A chord is a straight line joining the extremities of an arc. 

5. Arcs of different circles wlfich measure the same angle 
contain the same number of degrees and part.s of a degree; 
for the degrees, &c., in each of them is to 360 degrees as 
each arc is to its circumference, i,e. as the angle wliich they 
measure is to four rigiit angles. 

6. The sine of an arc is a straight line drawn from one 
extremity of the arc perpendicular to the diameter passing 
through the other extremity of it. 

The sine of 90® (= the fourth part of the circumference) is the ' 
greatest possible one. 

7. The versed sine of an arc is the segment of the diameter 
to which the sine is perpendicular; tliat is, whicli lies between 
the arc and the sine. 

8. The tangent of an arc is a straight line touching the 
circle at one extremity and meeting the diameter tiiat passes 
through the other extremity. 

The tangent of the eighth part of the circumference is equal to 
the rad.ras. 

9. The seaint of an arc is the straight line drawn from the 
centre to the furthest extremity of the tangent of that arc. 

The sine, versed sine, tangent, and secant of an arc are also the 
sine, versed sine, tangent, and secant of the angle of which that arc is 
the measure. 

10. A versed sine is that segment of the diameter which 
Ss intercepted between the arc and its sine. 

11. That part of the radius which is between the centre 
and the sine is. the cosine. 

12. The sine, versed sine, tangent, or secant of the compie- 





ments of any arc or angle is called the cosine, eoversed sine, 
cotangent, or cosecant of tliat arc or angle. 

Reverting now to the rectilinear angle, of which we -were 
speaking, we have to remark that the intersecting diameters 
of a circle form at their point of intersection four right angles. 
These are called quadrants^ and in spherical trigonometry 
quadrantial triangleB are those of which the quadrant forms a 
test measurement. As every angle is measured by the circular 
arc which is described about the angular point with a given 
radius, a quadrant signifies (1) the quarter of a circle; (2) 
the arc of a circle containing 90 degrees; (3) an angle meas- 
urable by that arc; and (4) the space or aim included between 
this arc and two radii drawn from the centre or angular point 
to the two extremities of that arc. It is usual to appeal to 
Euclid vi. 33 for proof of this; but it is quite easily under- 
stood by reference to a simple diagram. If with the centre 
C and radius C A, we describe 
a circle, A 2" 2'" 2"", and let 
the diameters A 2"' and 2" 2"" 
be drawn through the centre 
at riglit angles to one another, 
and dividing the whole angular 
space about the centre into four 
equal angles, each of these is a 
quadrant — viz. A first quad- 

rant; 2" 2'", second quadrant; 

2'" 2"", quadrant; 2"" A, 
fourth quadrant And if any 
other angle is formed by any straight line, as C B, that angle 
is .said to be in the particular quadrant in which the straight 
line occurs, a.s A C B in the fourth quadrant. As this mea- 
surement holds with regard to all the angles of triangles, we 
may, in .speaking of tliem, use the terms angle or arc to 
indicate tiie inclination with wiiich two lines meet. 

But in the higher, parts of the science it is by no means a 
matter of indifierence whieli term we employ. It is evident 
that an arc can be conceived to exceed, not only half a cir- 
cumference, but even a whole circumference, or any rnuiuber 
of circumferences ; while an angle cannot be greater than two 
right angles. Much obscurity has frequently arisen from 
neglecting to observe, that v?iien we speak of an angle greater 
than two right angles we mean merely an arc greater tlian 
half a circumference; and that when we consider trigono- 
metrical lines as functions of such an angle, we intend nothing 
more than that they are functions of the correspomling arc of 
a circle. Therefore all trigonometricai lines are considered to 
be functions of the circular arc to winch they correspond, the 
radius being given; and there is no limit wiiatever to the ex- 
tension of this arc. 

To measure any line, we require to fix upon some unit 
of lineiir magnitude or length. Such a unit-line may be 
trigonometrically represented by P, and two lines which, 
in relation to one another, are such tliat the one is con- 
tained in the other an exact number of times are called 
commensnrahle. 

As every circle varies in proportion to its radius, the ratio 
or proportion of the circumference of a circle divided by the 
diameter of the same circle is always the .same. The numeri- 
cal (piantity 'of this ratio, though it cannot be exactlg, yet it 
ha.s been approximately determined. 

[In most of the following iave.stigations we shall consider 
the radius of the circle as the unit of linear measure. The 
semi-circmnferenee is theji=“~3T 4 1592053500; its logjirithni 
-0-4971498726; 1 degree - 0*017453292520; 1 minute- 
0*000290888209; 1 second = 0 '000004848 137 ; their loga- 
rithms increa.sed by 10 are 8*24187736175; 6*4637261171, 
and 4*6855748667. The number of degrees contained in the 
radius is 57*29577. Tiie ratio of the semi-circumference to 

radius 1 is generally denoted by «*; therefore the value 

of the quadrant, and 2 -r that of the circumference.] 

(1.) Let A B (fig. 1 on ]>. 96) be a circular arc, of which 
C is the centre, and let C A, G B be joined. The arc A B is 
proportional to the angle A C B, and either of these can there- 
fore be used as the measure of the other, provided the arc A B 
is less than half the circumference, or the angle A G B less 
than two right angles. 


m 


TBiaONOMETEI. 


(2.) Join A B (fig. 1); draw B I) and 0 F perpendicular to 
AC; at A and F draw lines toucMng the circle, which will 
therefore be parallel to GF, C A; produce C B to cut these 
lines in E and C. Then A B is the chord of the arc A B, 
B D is the sine, C 1) is the cosine, A E is the tangent, C E is 
the secant, F. C- is the cotangent, 0 C the cosecant, A 3) the 
versed sine. D H has been called by some the smersed mie. 

' (3.) These definitions suppose the arc to be less than a 
(liiadrant. If it be greater than a quadrant and less than a 



semicircle, as A B', the same construction gives for the sine 
the line B' D', versed sine A B', cosecant C G', cosine 0 B', 
tangent AE', secant CE', and cotangent FG'. The four 
last of these, it will be observed, are measured in directions 
opposite to those in wMch the corresponding lines for arcs 
less than a quadrant were measured, and are therefore con- 
sidered negative.'^ We shall show that, by this convention, 
formulse which have been found to be true for arcs less than a 
quadrant may be made to apply to arcs greater than a quadrant. 

(4.) If the arc be greater tlian two quadrants, and less than 
three, as A F E B" (fig, 2), making the same construction, we 



find tiiat the sine, cosine, secant, and cosecant are negative. 
And if the arc be greater than three quadrants, and less 
than four, as A F H it appears that the sine, tangent, 
cotangent, and cosecant are negative. The remark at the 
end of (3) applies to these. The versed sine and suversed 
sine are positive for all values of the arc. 

(6.) Thus it appears that, while the are increases from 0 
to a quadrant, the sine increases from 0 to radius (its greatest 

* The secant is negative, because it is not measured from the centre 
in the direction of the radius through the extremity of the arc, but in 
the opposite direction- 


value), and the cosine diminishes from radius (its greatest 
value) to 0. While the arc increases to a semicircle, the sine 
diminishes to 0; and the cosine, whose sign is now negative, 
increases in magnitude till it = — radius. As the arc in- 
creases to three quadrants, the sine is negative, and its 
magnitude increases from 0 till it = — radius, while the nega- 
tive value of the cosine diminishes till it==0. From three 
quadrants to four the sine, still negative, diminishes its nega- 
tive value till it=0, while the cosine, now become positive, 
increases til it is = radius, as at first. 

(6.) The tangent, while the arc increases from 0 til It is 

— , increases so as to become greater than any assigned quan- 
2 

tity; when the arc = or 5-^, there Is really no tangent, 
2 2 

as the lines, by whose intersection the tangent is defined, do 
not meet ; then, until the arc — w, the tangent is negative, 
and diminishes from a value indefinitely great to 0 ; then, for 
the third and fourth quadrants the values are the same as for 
the first and second. And the secant, while the arc increases 

from 0 to increases from radius to a value greater than 
2 

any assignable ; it then becomes negative, and diminishes 
from a value indefinitely great to radius, which it reaches 
when the arc = w ; for the third and fourth quadrants its 
values are the same as for the first and second, with the sign 
clianged. 

(7.) If the arc, instead of being — A B, were = A B in- 
creased by any number of whole circumferences, the values 
of the several trigonometrical fines would be the same as those 
for the arc A B. 

(8.) The definitions of the complement and supplement, 
without some extension, will not apply to arcs greater than 



90 degrees or 180 degrees respectively. It is only necessary 
to consider the defect of the arc from 90 degrees or 180 
degrees as being negative when the arc is greater than either 
of those values; and all the theorems relating to these defects 
will be comprehended under the same formuk. 

(9.) Since we have considered positive arcs as measured 
from A towards F, we may consider negative arcs as measured 
in the opposite direction. Let A B, A B' (fig. 3) be equal 
arcs positive and negative; their sines BB, B'B will evi- 
dently be in the same straight line; AB'~A E, FG'=F G, 
C E' = G B, G G' = C G. Hence for a negative arc, the cosine, 
versed sine, and secant are the same as those for an equal 
positive arc; the sine, tangent, cotangent, and cosecant are 
equal in respect of magnitude, but are affected with different 
signs. Our figure supposes A B less than a quadrant, but it 
will be seen timt the same is true if A B be greater than a 
quadrant. 

(10.) The whole of what we have assumed with regard to 
the signs to be affixed to the expressions for lines according 
to their directions, is purely arbitrary. Its utility is this: a 
single formula will now comprehend for us several cases 
for which as many separate formulae would otherwise have 
been necessary. This, we conceive, is, in all cases, the true 
fpundation for the use of the negative sign. 
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ENGLISH LITER-ATITRB—CHAPTER IL ■ | 

THE A?raLO-,NORMAN PERIOD. 

The second historicrJ epoch in the development of the lan- 
guage and the progress of the literature of England may con- 
veniently be called the Anglo-Norman Period. It lasted 
iipw5Lrds of two centuries and a half j and includes in its record 
a narrative of tiiat long struggle in which the conquered 
Eiiglisli and the conquering Norman measured the might 
of resistance against that of oppression. From the days of 
Atfmistan, tlie first officially recognized king of England, in 
wliose reign the battle of Bruiianburgh was fought, the iii- 
vasirms of the Banes had been a perpetual trouble. Various 
measures, all of which, however, proved insuflicient, had 
been taken to prevent their inroads and assaults. Even 
the payment of danegeld — a tax which on one ocotsion 
amounted to 50,000 lbs. of sii'ver — failed to secure immunity. 
Ethelred resolved on a terrible expedient. He ordered the 
massacre of all the Anglo-L>anes. On 13th November, 1002, i 
this command was partially obeyed, and Sweyn, raging for re- ! 
prisals, ravaged the coiuitry for many years. After his death I 
Oaiiiite took u}> the (piruvei, and carried on a retaiiative w'ar 
against Ethelred and his son and successor Edmund. In this : 
he xvas successful On Edmund’s death he married Emma, 
sister of the Duke of Koniiandy, Bthelred’s widoiY. Tims he 
got Edward and Alfred. Etlielred’s sons, into his power. He 
set it Edmund’s two boys out of the country. Then he as- 
sumed tlie throne. The National Council admitted his claim, 
and he governed as King. of England. He was, wrliile sove- 
reign, converted to Christianity. He re,formecl many abuses ^ 
and franieil some good laws. On Ms death, 1035, he left the ' 
throne, of England to Hardieanute, his son by Emma, but ! 
Harohi (llarefoot) seized and held the sovereignty for a time, j 
Ho died 1tJ'40, and Hardieanute then acceecled' to the crowm. I 
On his death, 1042, Edward, son of Ethelred and Emma, : 
became sovereign of tlie English and tlie Danes. Dairlsh i 
invasion ceased, the iknegeld was abolished, and ‘Edward was ; 
very popular. Jfuit having been long brought up in tlie ^ 
Norman court, and having made many friendships tliere, he, 
by appointing Normans to all the high offices of ciuirch and 
state, dispteiised the Saxon nobles, and a revolt occurred. 
He had, it is said, promised that William, duke of Normandy, 
should be his succe.ssor on the throne. Harold IL, prior to 
his usurpation of Edgar Atiieling’s crown, had also pledged 
himself to favour William’s aiiibittoii to be king of England. 
On Harold’s accession William remonstrated, and prepared to 
enforce his claim by war. He sought and gained the Pope’s 
sanction for liis enteipilse. Shortly afterwards William ^ 
landed on the coast of Susse.x, and at the battle of Hastings I 
won the kingdom he coveted. He was crowned at Westminster 
by Aldred, ai’chbishop of York, on Christmas Day, 1066. No 
sooner was he established on tlie throne than he confiscated 
the estates of the Saxons and conferred them on Ms Norman 
follow'ers. In a seven years’ war tlie Saxon patriots resisted, j 
Seeking the help of the Danes and the Scotch, in 1070, they i 
made strong eiforts agaiiist oppression, but William laid wnste i 
60 miles of territory nortii of YMrk, bribed the Danes, and i 
drove the oppos.hig forces into hiding among the Lincoln- ! 
shire fens, where, under Ilereward, the national struggle wa.s i 
contlTuied till that hero was betrayed by the monk^s of Ely in 
1072. Tlaviug slain, degraded, or exiled the native nobles i 
and prelates, and placed in all high offices of churcli and : 
stale hi-’. .Xurman kinsmim and lulpens, the Gonquest was 
aesiit'Vial. William claimiHl to be the owner of all the land in the 
kingilom, and no man possessed any ]>roperty unless it was 
hedtt uicffir him. on (iath cd fealty and promise of feudal ser- 
vice. he. ii.ilinn'v supplies of men-at-arms, faithful counsel in 
national alliirs, and pecuniary aids on demand. The land- 
lords held i/i ami tlieir tenants in feii. The Saxons 

were si/douaj and charh — as tlie peasantry and the sturdy 
labourers of the laud were called. These were under the 
government of the barons, who ncinaged the affixirs of their 
own estates, ainl !)ad.the privilege of using them in the waging 
of private war against their ]>ersoiial enemies, and of selling 
them into slavery along with any land of which tliey might 
dispose, Tlie landiiolders and their tenants were made mutual 
defenders of the state against external enemies, and thus there 
von. i. 


gi’ew'up, at length, a sense of riatioiial unity under a supreme' 
sovereign. , England became, what wa.s to be found” nowhere" 
else in aU Europe, a solid state, with b> central authority— a 
land wherein rights and duties, even struggles and sufferings, 
were' so arranged as, in the long run, to tend towards the 
welding of the inhabitants into a state, a nation. 

While William, in England, wvas laying the foundations of 
a ffrmiy-biiilt feudalism in the state, Hildebrand, as Pope-, 
Gregory Til., was engaged in an endeavour to rai.se the 
church into an independent spiritual kingdom — in whic,h self- 
sacri.fice would be service. The world founded families, and 
feudalism established them ; the church should form but one 
family, and by cutting itself off from ail the temptations of 
human nature, should use the whole machinery of 'clerical 
wealth and power in organizing a counterbalancing organiza- 
tion to merely feudalized states. No iay.man’s touch should 
defile the clerical sanctity of t!,m priests of God; church offices 
and property, clmrclimen and church laws were to be inde- 
pendent of the state. He and his successors should rule the 
world as the representatives of Him to w,lioin “the kings of 
the earth” must yield submission. Tlie self-willed barbarians, 
whose only thouglit in life was to gratify tlie passion of the 
present hour, must be taught by tlie armies of the church-— 
men of culture, learning, self-restraint, and disciplined power 
— to 'feel, know, and yield to the great universal comnion- 
wealtli of moral and religious power, the |>apacy. The church 
became the rival of all states, and ciainied lordship over all. 

The English clergy, before the Conquest, were husbands 
and fathers of families, and had a place among the people, ■ 
Bishop and alderman jointly administered lav/ at tlie sliire-, 
mote, and church and state were intimately related. , The 
Norman churclimen brought in tlie sterner discipline of 
Gregory, and insisted on the introduction of canon law, 
Wiliiam-. used tlie clmrclimen of liis time a,s agents in Ms. 
conqrmst, brought over learned men to till tlie sees of Eng- 
land, established schools for the tiaimng of clergy and laity; 
and under himself and Ms succeN^oi s some of the finest of the 
cathedrals of England were erected. (Jhiirclmieri became the 
promoters of learning, arts, and literature in tli,e land. 

These ecclesiastics were most of them, monks. ' Tlieir en- 
tire spirit was subdued to sace,rdotalism. They looked upon 
tlie insular Saxon priesthood as lax in discipline, loose in , 
morals, secular in sympatliy, and untramed in scholastic 
subtleties.. As means ol reforiiiing the church, tlie dismissal ' 
of the Saxons from their sees, and tlie fi,Iling up of tlieir places', 
by Normans from the universities and monasteries of the' 
Continent, were resolved upon. St. Wulfstan of Worcester, 
Agelric of CMchester, and a few others were permitted to re- 
tain their mitres; but by far the greater ' part we,re dispos-, 
sessed. Besides this, it was o,rdained “ that no Saxun monk 
or deigyman slio'iild he sulfe'red to aspire to any dig],iity what- 
ever.” The Saxon' clergy were thus deprived of the whole- 
some stimulus of ambition, and sucli of them as felt the stir 
of aspiration in their hearts found it most advisable to sur- 
render tlieir Saxon leanings and acquire Norman procii\ities. 

Habit, winch is second nature, h.atl made Latin the every- 
day 'speech of- the ecclesiaHtics. Tlmse who were brought into 
freuue'nt intercourse with them, tliose ulio \‘/C‘re trainei! in 
t.heir schools, and those who scjught knowledge luide.r their 
guidance required therefore to study Latin. Those who 
held lands, office, or .service under the Korse nobles; who 
Hboured under their ovei'smon, or sought to regain aught by 
tlieir help, found .French stand them in most sti*ad, ft 
only among the churls hy rim. cidlage heaidlg on the village 
green, in the Imrvest fields, or in the alelionsi^ tliat Saxon was 
the language of life. There arose, tlierefifre, 'ey tie* imndtable 
necessity of things, a tlnvefo]*! literature in the land — (1) 
The Latin of the effirgy ami their frie.n«ls ami followers ; (2) 
the. Norman- French of the barons ami their de}»endarits; and 
(3) the Saxon of the .songs of the wandering minstrel and of 
the folk-talcs of the jK3af>a,i!try. Larin is stately, fonsial, and 
sinuous ; French mlroit, polished, and liistinct ; S'axon blunt, 
vigorous, and expressive. These ww'c the elements wdiich 
came to be moulded and formed into a national speech which 
should utter foi'th the whole mind and fmling of the people, 

Latin continued to be the language ol theology, philosophy, 
history, and science ; French was tlie chosen veliicle of 
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romance and poetry, of legislation and courtly grace ; Saxon 
was tlie lower colloquial medium of daily coDversation among 
the common folk ; but the intriaite synimetricality of Latin 
seiitenceSj the artistic fitness of form for wliich French was 
ac(|iiiring distinction under the workmanlike manipulation 
of the Trouveres, were yet to be amalgamated into a mew 
compound — Eiigiisli — in which the force, energy, and pith^of 
the speech of the churls should impart its endiuing vitality 
to the associated solidity of Latin and the unshackled yoke- 
iessiiess of Bh’eneh, It is that we ' may trace the growth 
towards unity of this threefoldness of speech, that, classing 
all the literature of the age as Anglo-Norman, we notice each 
in succession as it makes approaches towards the fine resulting 
product of Erigii.sli literature. 

Of writers in Latin prose we need only name the Italian 
ArcliMshop of Canterbury, Lanfranc (1005-89), one of the 
early founders and expositors of the scholastic philosophy, 
and an orthodox dialectician of great subtlety, as any one 
may see who reads his Elucidarium, sive Dialogus summam 
totius Theologize Gomplectus’’ (Explanation, or a Bizilogue 
embracing the sum of ail Theology), v/Inch was long attributed 
to his disciple Anselm, or his “ Le Sacra Ccena/’ in opposi- 
tion to Bereiigarius ; Adelard of Batli (flourished 1100), the 
philosopher of England, who sought knowledge in Greece and 
Asia Minor, and brought it, in Henry I.’s time, by his ‘^Qiies- 
tiones Naturales,” I)e Eodem et Biverso'’ (About Sameness 
and DiSerence), &g., into England, vviiere he taught the 
abacus and the astrolabe ; and John of Salisbury (1120-80), 
pupil of Abe]a,rd, friend of A’Becket, and secreta.ry to Theo- 
bald, archbishop of Canterbury, an elegant and erudite author, 
who opposed the narrow scholasticism of his age, and advo- 
cated classical studies. 

Another series of EngLsh writers of Latin books demands 
a little more space — 

St. Anselm, born at Aosta, in Piedmont, 1033, was Induced 
by Lanfranc in 1060 to enter the Monastery of Bee, in 
Nomandy. Of it he was made prior in 1063 and abbot in 
1078. In 1093 he was Archbishop of Canterbury, and re- 
mained so till his death in 1109. His earliest work was, 
probably, a ^^Dialogus de Grammatico,” in which he contends 
that a grammarian is in substance a man and in quality a person 
versed in a knowledge of words. In his Dialogus de Veri- 
tate'’ he maintains that truth exists se in God, and is 
shadowed into the soul of man from him, and becomes pre- 
dieable by man as intellectual experience in being and action. 
His “ Proslogion ” is an a prion argument for the existence 
of God. In his Cur Dens Homo?’^ (composed 1094-98, and 
republished in 1863) he gives an exposition of the philosophy 
of the plan of salvation ; and in ins earlier Monologion ’’ 
(1070 1) he discusses the theory of the good and the true. 
Of his ^‘^De Vera Religion the chief idea is tliat without 
faith there is no experience, without experience knowledge is 
impossible. It is the duty of everyone to gain knowledge as 
far as his capacity permits ; but the credo of the church is 
the absolute law of faitli, and all seeming knowledge nega- 
tive of tliat is false and sinful. 

Alexander Hziles (died 1245), “the Irrefragable Doctor,” 
“ the Fountain of Life,” a divine and a philosopher, was the 
first of the scholastics who knew the whole pMlosophy of 
Aristotle and t)ie commentaries made by Arabian tliinkers 
upon it. In his “Suimua Universse Theoiogim” he makes 
use of the doctrines of philosophy to explain and enforce the 
dogmas of tiieology. This work was composed by command 
of Pope Innocent IV. Hales also wrote some valuable “Com- 
mentaries on the Scriptures,” and had as one of his pupils 
St. Bonaventura, “the Seraphic Doctor,” through whom a 
number of his opinions were communicated to St. Thomas 
Aquinas, wdio reproduced and illustrated them. 

No name in the world’s history at this time is more deserv- 
ing of admiring note than that of the Franciscan monk, 
Roger Bacon. He was born near Ilehester, in Somersetshire, 
1214, and died in 1292, Of an ancient and excellent family, 
he was educjated at Oxford and Paris. He bad, in his early 
career, Clement IV, for his patron. He was a scholar in 
Greek, Hebrew, and Arabic, and bis studies extended to 
mathematics, mechanics, optics, astronomy, physics, paeta-. 
physics, and philology*. Not from want of energy or will, 


but from the torpor and ignorance of his times, he failed to 
ri^ecome the reformer' of philosophy. He was the earliest 
philosophical experimentalist in England; and a large amount 
■of actual discovery rewarded Ms laborious research. Per- 
sonal observation of nature and well-planned experiments 
in science distinguished him from the sciolists of tlie sclioois. 
His method was called magic and his iiivestiptive zeal 
obnoxious heresy. He had no irrational deference for 
authority, no slave’s supple respectfulness for ■ custom, no 
specious flatteries wherewith to conciliate^ 'prejudice. He 
sought truth through carefully arranged resezirch. He made 
discoveries in chemistry and optics. We owe the invention 
of gunpowder to one of his expeiimeiits, and to hirn there 
came a"" hopeful dream of traversing both sea and. land by the 
agency of steam. He wrote on tlie secret processes of art 
and nature, on tlie uselessness of magic, and lie provided for 
men’s use the mirror of alchemy and tlie mirror of secrets. 
His “Opus Majlis,” “Opus Minus,” and “Opus Tertiuiii” 
are works of special excellence for his age. 'Yet he was twice 
imprisoned, and on the latter occasion lie lay immured for 
ten tedious years. His monkish bretliren, the Franciscans, 
disliked him for striving to divert the interest of his con- 
temporaries from the subtleties of speculative tiieology to the 
divine mysteries of nature. He stood in tlie forefront of the 
tliinkers of the thirteenth century, and adumbrated the keen- 
eyed Verulamian Bacon who adorned the glorious days of 
Biigland’s Elizabeth. 

Of 'John Duns Scotus, “the Subtle Doctor,” the tliree 
Britannic kingdoms each claim the honour of having been 
the birthplace — Down, in the north of Ireland; Dunston, in 
Northimibeiiand, England ; and Duns, in Berwickshire, Scot- 
I land. In the Franciscan order, of which he w^as a member, 

I be was a distinguished teacher and controversialist. He was 
acute in negative criticism rather than able in the elaboration 
of positive speculations. His great fame was gained by Ms 
dispute with St. Thomas Aquinas, out of which arose the 
schools of the Tliomists and the Scotists. The latter school 
did not put reason and faith in antagonism, but held rather 
that reason could not demonstrate, though it could defend, the 
truths wliich revelation disclosed. His “ Positiva,” or Com- 
mentaries on the Bible, are reputedly ingenious and interest- 
ing. His philosophic and dogmatic works occupy twelve 
folio volumes, and have been published under the care of the 
Irisli fathers of the Roman College of Isidorus, and so im- 
portant are his contributions deemed to human thought that 
many expositions of his doctrines have been prepared not 
only in separate books, but in all the larger histories of 
philosophy. 

William of Occam, “the Invincible Doctor” and “the Vener- 
able Originator,” was a brave diver into the depths of divine 
philosophy and diviner theology. He was born at Oakham, 
in Surrey, became a Franciscan, a pupil of Scotus, and 
a teacher in Paris. He argued against the domination 
of the Pope in temporal affairs. From the pursuit of the 
holy father he fled to Ludwig of Bavaria, and besought pro- 
tection, saying, “ Defend me by thy sword ; I shall defend 
tliee by my 'ivords.” His aim was to distingui.sh between 
reason and faith, to determine their relative place and power, 
and to make possible an inductive investigation of external 
nature, as well as a deductive inquiry into revealed truth. 

We pass now from our philosophers to oiu* Mstorians. 

The old chroniclers of our country’s Mstory are indeed 
numerous, varied, and usually informing. Essential facts are 
presented clearly, and essential principles are placed alongside 
of them. The monastic character of niost of them appears 
in their constant reference to Scripture and religion as bear- 
ing upon the events they narrate as exemplary or explanatory. 
If they are less courtly in phrase than the antique chroniclers 
of France, they are more national and patriotic, more sym- 
pathetic with the people and tlieir progress in temporal pros- 
perity and spiritual Intensity of character. Unitedly they 
supply a body of historical records of the early times of 
Brifliin’s existence such as may well be called matchless tor 
variety, interest, and voluminous industry in compilation. 
They are important and valuable, as they contain the 
narration of the circumstances of the shaping of early 
Ensriand’s thought, speech, and life, 
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Englisli' literature had. no ■ standard... language, accepted' by 
•the entire land,, between . 11.60 and 1360; and for nearly a 
century prior to the earlier date 'English had been giving 
place to Latin influences and French encroachments. About 
the close of tlie. thirteenth century, however, the language of 
the eoriqiiero.rs and the conquered formed a new fiovrerage of 
speech, and an English national literature became possible. 
The baron's hall and the knight’s castle were the resort of 
the gleemaii and the story-teller. The fine imaginative 
!e;,rej5ds of ancient Britain, w-Mch had been floating, tradi- 
among the valleys that lay embosomed in the 
Welsh ijjoiiiitains, impressed the mind of Geoffrey of Mon- 
riiouti!, bishop of St. Asaph, author of a “Clironicon or His- 
toria Briton ilia,” and led him to give them literary embodiment. 
His History ” has been the treasure-house of innumerable 
romances, lie ' gave the cue to Wace and La 3 ^amori ; he 
■supplied the raw material of Mapes’ Holy Graal;” of Sack- 
•ville’s “'Gorboduc/'or Ferrex and Porrex;” of Sliakspeare’s 
^‘Lear.” and ‘‘ Cymbeline ; ” of Drayton’s ‘‘ Polyolbion ; ” of 
Pdikon’s “Comiis;” and o.f Tennyson’s Arthurian poems. 
Pope at one time meditated taking his “Brutus” as the theme 
of a real national e‘|.»ic, and .many of our dramatists owe to 
his vivid pages the germs of their plots. He is the chief of 
the ch,rc)int’*lVrs. If lie did riot create, he at least revived 
'these wondrous fables, and provided not only an exhaiistless 
fund, of “ storia! tlii,ng” for the minstrel in the banquet-hall 
or the peasant by the hearth, but gave a hbing powder and 
secured, a lofty place for the chronicle as a form of literature., 
.'Tiiere were, of course, historic dironiclers in the Saxon times. 
"These, however, w’ere mainly historians and annalists ; but he 
transformed the chronicle into a record of the land of fairy 
and fancy, and impressed the scholarly grace of learning on 
the' rude iniaginings of the Cymric genius. He created a 
■new style of literatiire~-liisto.ric fiction — and made the task 
■O'f the iniiistrcl iigliter and brighter. Into all lands went 
■tlie talcs of the Mors,m,outl'i narrator, and tl'i.e pleasant poetry 
of hivS “History” has made itself felt everywhere. 

A great ,'many other chroniclers and liistorians flourished 
in Noriiian England. Blost of them were ecclesiastics, who 
lived , 1 ,'iionastic fives and wrote in Latin. Of these, Marianiis 
aus Scotus (102S--S6), following Cassiodorus, Eusebius, and 
Bede, epitomized history from tlie creation till 1083 ; 
Orderieus Vitalis (1075--il42) in thirteen books narrated 
the chronicles of the church at large, the story of the Abbey 
of St. Evroult (of which he was a brother) in particular, and 
.the secular events of Normandy and England, as interlaced 
by the Conquest, in a qnaint digres.sive style, full of anecdote, 
fancy, and naive remarks ; and Banulp Higden (sometimes 
called Kandal Higginet, and supposed to be the author of 
several of the Chester mystery plays), composed the “'Poly- 
ehronicon,” a history of the world, in seven books. In 
tliese respectively Iligden (1) describes the countries of the 
world, e.s]}eeially Britain ; (2) narrates the hi.story of time 
from the crej:.tioii till the era of Nebuchadnezzar ; (3) carries 
on tlie story 'till tlie death of Christ ; (4) continues it to the 
•arrival of the Engjish ii:i Britain ; (5) proceeds' with, details 
to the invasion of t-ic Danes ; (G) brings clown the record 
■■ to .'the Conquest'; and (7) journalizes events till. 1342. He- 
died twenty-one years tliereafter. 

Fmv of our other historians went so far afield. For the 
!Sjost [>art they contented themselves with the records of i 
their own limes a?id country. At the court there were ! 
eneouragfUUfNiis and rewards for wits and eulogists ; in the 
cloLtenH there were secular and occiesiasticai interests evok- 
ing Kta,t.enK!}it and commciit ; in the schools there were men 
to v/honi a- retrosp(!ct of iiistory was regarded as philosophy 
trehing by example, and wdm thoiiglit that current hi.story 
Uiight be better um,i(>rst,9tKl when the record of the experiences 
of centuries were ])laced ]*efore the mind ; and the annual 
chrouicb' of the ccmventual estiihlishmeiits still received the 
jotriiigs of events and incidents of interest to the great body 
of the people or to the select community, wliose journal it was. 

The rct'<a’il given in the “Saxoii Chronicle of Peterborough” 
of tln^ reign of the Conqueror’s grandson, Stephen — that “in 
his til mi all was dissensions, and evils, and rapine,” is sup- 
ported, so far as his history reaches, by 'William of Mabnes- 
-bury. In the “GesU Stophani,” however, an unknown 


author of the same period has written a vivid and valuable 
account of the civic warfare of that age, wMdh, though- 
favouring Stephen’s .party, tills up the outline, of tlie fourteen 
years’ commotion between the Empress Maud and her usurp- . 
ing cousin, left unfinished by the famous historian' of St 
Maidulf’s monastery. . , 

Of the reigns of Williani II. and Henry I. the most valu- 
able account we possess is found in the “ .Historia Novoruin,” ^ 
by Eadmer, the trusted and trustworthy follower of St. 
.Anselm. It extends fro,m the Conqiiest to 1122. InguIphU'S ■ 
(1030-1109), abbot of Croyland, an abbey founded by Ethel- ;; 
bald, king of Mercia, has had . attributed . to him' “The 
Cliroiiicle of Croyland,” which consists, in great part, of an 
account of that Lincolnshire religions co,minunity,. who were '- 
housed on the site of the cell of St. Guthiac, over which he 
p,residecl: though it is, in so.roe measure a histo.ry of the king- 
dom as well as of the monastery. His part of the work ends 
in 1090, and the continuation is due to Peter of Blois, arch- 
deacon of Bath. In sca'rcely any of our early chroniclers are 
there to be found so many curious incidents noticed as in 
this work. By Sir Francis Palgrave serious doubts liave 
been raised regarding its accuracy and authenticity. Simeon 
of Durham, in his “ Historia de Gestis Begnum Anglorum,” 
in the midst of .mucli matter taken directly from Florence oi ' 
Worcester, introduces interesting notices of affairs in the north, 
not mentioned elseivhere. Tlie “History of the Church of 
Durham,” wdiich bears his name, has been attributed to a 
monk named Turgot ; but Thomas Reed, his editor, asserts 
Simeon’s claim to the authorship. The Florence of Wor- 
cester on whom Simeon relied founded his liistory on the 
chronicle of the Irish monk, Marianus Scotus, Bede^s 
“History” Asser’s “A,ifred,” and “The Saxon. Chronicle.” 
From the creation to Ms own tim,es, Florence epitomizes their 
writings, but lie preserves and pa.sses on to us a number oi 
facts relating to Worcester and Wales which are known to 
us only through him. After his death, on the nones of July, 
Ills, John of Worcester took up the story and continued 
the chronicle to 1141 ; aiid a sequel, beginning in 1152, which 
Garries the narrative down to 1295, has been supplied by 
tiYo anon}Tnous monks of Bury St. Edmunds. 

Professor Stubbs regards the Chronicle ascribed to Benedict, 
abbot of Peterborough, as only transcribed by his orders, 
and that the compiler is probably Richard Fitznigel, treasurer 
to Henry II., and author of a “Dialogue concerning the Ex- 
chequer.” It is arranged with care, judiciously composed, 
contains many copies of official papers, and is of great value 
as a record of the reigns of Henry II. and Richard 1. It 
extends from 1177 to 1193. Ridiard of Devizes adds to the 
information regarding Richard L, from 1189 to 1192, in a 
chronicle written at Winchester. An epitome of Geoffrey 
of Monmouth’s “History” and two historical collections 
relating to the years 1147-1202 are due to the pen of Riilph 
de Diceto, clean of Bt. Paul’s, London, a friend of Canon 
Mapos. Roger of Wendover, prior of Beivoir and monk of 
St. Alban’s, in his “ Flores Historiarum ” (Flowers of History), 
has gathered together for us a number of excellent extracts 
from works now’ unknown, and given an account of his own 
])eriod, reckoned of much historical worth. It doses in Ms 
death-year, 1237. Thomas Wikes, an Augustine friar and 
1 canon of Oseriey, has summarized events of the period 
1066-1260, and supplie.s for the twenty-nine years thereafter 
a co|)ioas historical record. Gervasc of Tilbury, Essex, re- 
ported, for the Emperor Otho IV.’s leisure, in ius “ Otia Im- 
perialia ” many of the tales and su})crstitions of the middle 
ages ; md Gervasc of Canterbury supplies, with considei'able 
fulness, notices of the lives, times, sayings, doings, contests, 
and conquests of the primates of England under Stephen, 
Henry IL, and Ridiard I. 

Robert of Gloucester, in the days of Henry III. and 
Edward I., wrote in English rhymes the “Chronicles of 
England,” in wdiidi he introduced most of the fables of 
Geoffrey of Monmouth, in terms wliich, though in metrical 
form, were even less poetical in language than lleoffrey’s prose. 
It begins with the (imaginary) Brutus and co!nes down to the 
time of Henry HI, From an allusion made in it to the 
canonization of Bt. Louis of France w€^ learn that tMs poem 
was composed about 1300. His narrative is very minute and 
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accurate in topography, as well as in story. 'He uses in ■■ 
it tile speech of the burghers, woodmen, and peasantry of his 
age, and affords much inloniiation concerning the social con- 
dition of England, and many illustrations of the manners and 
customs of the writer’s contemporaries. He has been desig- 
nated England’s Ennius— -the first who traced the history of 
Ms native land, from its far-away fabulous sources, into the 
living light of ’ liis own day. lie gives us this note of the 
speech of England in the early part of the reign of Edward I., 
200 years after Harold’s defeat — 

“ Thus come, lo ! Eugleonde into Nonnannes bonde, 

And the Normans ne conthe speke tho bote her owe speche, 

And speke French as dide at ome ; .and here chyldren dide al so teche 
So that hey men of this lond that of hei blod come 
Holdeth alle thulke speche that hi! of hem nome. 

For bote a man eonthe French men tolth of hym wel Inte; 

Ac lowe men holdeth to Englyss and to her kunde speche yute, 

kh wene ther be ne man in world contreyes none 

That ne holdeth to her knncle speche, but Englelond one. 

Ac wel men wot for to coune bothe, wel yt ys, 

For the more that a man can the more worth he ys.” 

This may take the following modernized form : — 

** Thus came, lo ! England into the Norman’s bond[age], 

And the Normans could not s])eak then but their own speech 
[“ ne . . . bote,” equal to oiil}’'], 

And spoke French as [they] did at home; and their children did all 
so teach. 

So that high men of this land, that of their [Norman] blood came 
Hold [by] all the same speech that they of them took [niman, to 
take], , 

For but [equal to unless] a man could [speak] French, men tell 
[count] of him well little, 

And low men hold to English and to their kindred [native] speech 
yet. 

Iween [kno%T] there is no man in world-eoimtries none 
That holdeth not to their kindred speech hut England [al]one. 

And well men wot for to know both, well it is, 

For the more that a man knows the more worth he is.” 

Good Latin poetry prevailed among the prelates, priors, 
and priests of the twelfth century. This was the era of 
Leoniniis, from the popularity of whose measures a certain j 
kind of rhyming Latin 'verses are called Leonine. Though | 
be was an adept at this jingling of syllabic sounds, he com- 
posed tw^elve books of Bible history in regular heroic verse. 
Laurence, ptrior of Durham — a dull Latin Cmdmon,” Henry 
IWorley calls I'diii — wrote in Imxameter and pentameter verse 
Hypognosticon,” a paraphrase of Scripture incidents in nine 
books, six de'voted to Old Testament events, one to the 
Virgin Mary, one to tlie gospel narrative, and the last to the 
saints and martyrs of Duiliain, in wdiich the remarkable story 
of the peregriri.ations of the bones of St. Cuthbert during ; 
many centuries before they found their resting-place on j 
the 'Slope of Dunholme receives due prominence. Henry 
of Huntingdon, who was an able chronicler as well as a 
voluminous iroet, composed eight books of epigrams upon 
love, two books on aromatics and gems, and one on weights 
and measures. These and other works he collected and 
tianscribed, before he died, in twelve hooks, of whicli two 
MB. eo])ies are extant, ffolin of Salisbury wrote, in 1156, 
Polyeraticus,” a contrast betw^een followers of worldliness j 
and students of wisdom. This was a popular hook for cen- ' 
turies, and was printed in 1475, He is also author of a | 
.siitirical defence of scholastic logic against courtly trifling, ' 
arid more tlian ZOO of his letters liave been preserved. He 
holds a ])lace among tlie logicians from his essay on the value 
of logic, .Metalogicns,” Perliaps Nigel Wireker, a benedic- 
tine of Canterbury, had the logicians, of whom this John 
'wm the satirist, in his thoughts when he produced his 
“ Brimellus ” o]' Speculum Stultormn ” (The Mirror of Fools). 
In fluent elegiac verses he, in a satirical fable, derides those 
wflio, especially monks, are not contented with their estate in 
life and seek advancement or preferment by any means, how- 
ever wrong, under the figure of an ass who is discontented 
with the length of liis tail, and makes every effort possible 
to get a new and longer one. In the course of Ms wanderings 
Ihunellus endures rnaiiy adventures and disasters. At length 
he goes to the University of Paris and mingles with the Eng- 
Anb st\idents, who formed one of the four schools or tmrions 


thereof, ' Having acquired science he seeks religion, and 
wanders among the monastic orders in quest of it, , University 
and conventual life are mercilessly discussed, and at the end 
he asserts contentment, truthfulness, and holiness to be the 
best things for all who aim at doing life’s real duties rightly. 
Alexander Neckham — punningly nicknamed Neqiiain,” 
good-for-notliing — foster-brother of Richard I., not only 
wrote tractates on tlieology and abstracts of Aristotle, but 
put science into song in ten books of elegiac poetry. Of the 
Crusades we gain the earliest historic record in Hulks or 
Fulco’s Latin narrative, which he left unfinished, in three^ 
books. They brought the account up to the siege of Nice. 
Here Gilon took up the thread of the story and carried it on 
to the coronation of Godfrey. Monaclius Florentiniis wrote 
900 quatrains on the Taking of Acre,” and in praise of 

“ Ees Anglise inclytus Eichardus 
Qui per famam, redolet mt odore nardus.” 

(The illustrious King of England, higbfc Richard, 

Who, in high renown, smells like the odour of nard.) 

Walter de Mapes rhymed his Latin lyrics with felicitous 
humour and metrical skill. He was chaplain to Henry 11. , 
held many preferments, and was prebendary of St. Paul’s. 
At the instance of his royal master he translated from Latin 
into French the popular romance of “Saint Greal” (Sanguis- 
realis), the sacramental cup which our Saviour used at the 
Last Supper, and which Joseph of Arimathea preserved, 
because in it was caught the blood that flowed on Calvary. 
The original MS. of this version forms part of the literary 
treasures of the British Museum. Mapes was of Cymric 
descent, and born on the borderland of Wales. He had 
studied under Girard la Pucelle in the University of Paris, 
and shared in the conflicts of “ town and gown.” He was at 
once scholar, wit, and ecclesiastic, a lawyer, a politician, and a 
patriot. He has been called “ the jolly Archdeacon of Oxford” 
and “the Anacreon of his age;” but these ready-made labels 
almost imply libels. He was a most sincere believer in and 
seeker after truth and righteousness. In his “ De Nugis 
Curialium ” (On the Trivialities of Court-life) we have much 
of the gossip of fashionable society, anecdotes and scandals, 
table-tallt and serious notes on the circumstances and incidents 
of his time. It is a sort of common-place book of the sayings 
and doings which attracted attention in his circle, and wliich 
■ he had learned to think remarkable, and it is intentionally 
so written that the telling should be pleasant and the instruc- 
tion should tend to morality. ' He was full of holy earnest- 
ness, and men mistook Ms scathing satires of loose-living 
friars for real expositions of his own inordinate relish for fleshly 
delights and the pleasures of wine-bibbing. Golias, in whose, 
name he writes — and writes so vividly that men Irnve declared 
I Mm to he a real author and a living person — is only a clerical 
Falstaff whom Mapes makes use of as a mark for moral 
scorn on account of his fieshliness. The following sprightly 
verses have often been quoted, apart from their serious 
context, as a wildly hilarious song. It is rather a confession 
wrung out of a sad soul in, as Henry Moiiey says, “the 
candour of despair.” 

** Mihi est propositnm in taberna mori, 

Vimim yit appositum morientis ori, 

Ut dicant emn venerint angel orinn cliori, 

I ‘ Deus ait propitius huic potatc/ri.’ 

“ Poeulis accenditur animi Incrrna, 

Cor imbutum nectare volat ad snperna, 

Mihi sapit duldiis vinum in taberna 
Quain quod aqua miscuit pra^sulis plncerna. 

“ Suum Clique proprium dat natnra munus. 

Ego iiunquain potui scribere jejunus ; 

Me jejunum vincere posset puer unub, 

Sitim et jejunium odi tanquam funus. 

“ Tales versus fiicio quale vinum bibo ; 

Niliil possum scribere nisi sumpto cibo, 

Nihil valet peniths quod jejunus scribo, 

Nasonem post calices oarinine prseibo. 

Mihi nunquam sphitus prophetiac datur 
Nisi tunc cum fiierit venter ben5 satur ; 

Cum in arce cerebri Bacchus dominatur, 

In me Pheebus irruit ac miranda fatur.” 
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We subjoin a' spirited translation (slightly altered) by 
BIr. Derby, of Pordingbridge, in Hainpshire— ■ 

“ I’m resolved in a tavern when fated to die: 

At my month place a full fiowing bowd, 

That angels, while round me they hover, may cry, 

‘ Peace, 0 God, peace to this jolly soul! ’ 

** By toping the mind with fresh vigour is fraught, 

The heart, too, soars, up to the skies; 

Give me wine that’s nnmixed — not that watery draught 
Which the president’s butler supplies. 

“ To each man his gift, Nature gives to enjoy, 

To pretend to write well is a jest 
When Fra hungry; I yield, overcome like a boy 
And a fast like the grave I detest 
“ My verses all taste of' the wine that I stow ; 

While I’m empty my muse is unkind; 

But, with bumpers enlivened, how sweet does she flow! 

Fam’d Ovid I leave far behind. 

Till my stomach’s well filled, truths I ne’er can divine; 

But when Bacchus holds rule in my pate, 

The strong impulse I feel of the great god of rhyme, 

And wonderful things I create.” 

Blapes’ excellent “ Dialogue between the Body and Soul ” 
■of a condemned person, dis|tutii:ig between themselves as to 
whicii was the real cause of the woes they experienced, is 
very able and duly serious. It was greatly relished by his 
co'iiteiiiporaries, and an imitation of it, “ The Body and the 
Soul,” in Saxon measures, reads like a genuine original 
production, and is almost English in its vocabulary and 
■collocation. I 

Eaginaldiis (died 1122), an English monk, house-governor ^ 
in the Augustine monastery at Canterbury, wrote in the time ■ 
of William tl'ie Conqueror “ The Life of St. Malcbus,” in six 
books. It is founded on a work attributed to St. Jerome, of the 
statements in which La Fontai'ne has given a versified ab- 
stract. Malclius, an only son, ^vas by his parents eiijoined 
to marry, and fled from his fatlierls house to Ni-sibis, in Meso- 
potamia, w,l:ie.re lie became a hermit. He, being tempted from 
Ills cell by desire to see the world, was, on his way to Edes.sa, 
made captive by the Saracens. The master to whom he was 
■■assigned compelled liim to marry a woman whose iiusband 
had been allotted to another master. He was a shepherd, 
she a shepherdess. They vowed to live an unpolluted life, 
and did. so. Ultimately they escaped by night, but their 
master, being skilled in r.’iagic, pursued them. Tliey were 
found in the cave of a Iiones.s. Tlie lioness slew the master. 
They made their way to Idalchiis’ home- land, and there they 
settled in a garden, vineyard, and shrubbery, where content 
and peace were found. Here lie w'as visited by St. Jerome, 
and to Mm hi.s true history is related. This poem, of 3390 
lines, is composed in fiowing and varied forms of verse. It 
contains a strange mixture of pagan and Christian allusions : 
iiiciiides, in an address to the Deity, an abstract of Bible 
liistory iii three-lined rhymes ; in a description of the palace 
of old father Oceanus, an epitome of niythology, and a con- 
densed view of ail the wisdom of his' age in arts, sciences, 
ethics, and philosophy. There are in it ode.s to Venus, epoiles to 
tSiitaii, addresses to Ilereiiles, and to many of the heathen 
gods, hymns to the Holy Spirit, prayers to the Virgin, praises 
of si. Jiuome, and lowly adorations of Jesus. The versatility 
of style, metrical inastery of intricate ])rosodiacal measures, 
copiou.ssiess of reference and language, mark Ragiiialdus as 
one of the !!io.st cultured and fulbiuinded of tiiose who gave 
poetic form to original thougiit in Latin rlpythms. 

A Latin ])oeiii aM'rilxsd to St. Bernard and to Pope Clement, 
entitled “ Kloretus,” treating of faith, morality, and the reli- 
gious graces, wo,s tramslated into French l3y William of 
Waddiiigtori, y 01 kshire, and rendered into English verse in 
1303 by Robert Mamiyng of Brunne or Bourne, in Lincoln- 
shii-e, under the title of “The Handlynge Sinne.” TMs 
b(.)ok is full of “talcs and rhymes” intended to warn from 
“deadly sin or other folly.” It rehearses the Decalogue; 
illustrates and enforces each commandment with some story; 
de.scribes, denounces, and admonislies the avoidance of the 
seven deadly sins ; detj-iils and commends the observance of 
the seven sacraments, and closes witii the twelve graces of 
thrift. Its pictures of social life are vivid and quaint, striking 


and apt. In it, as in Ms rhyming Chronicle (versified from 
the French of Langtoft), he WTites, as he says, “ not for the 
learned but the lewd” (untaught). 

Geoffrey de Vinsauf, Galfridus de Vinosalvo, or “ English 
Geofirey,” a scholar of Frides-Wide, and a graduate of the 
Universities of Oxford, France, and Italy, wrote a long criti- 
cal didactic hexameter poem, De Nova Poetria,” which he 
dedicated to Pope Innocent III. In it he recommends, by 
precept and examples, recurrence to classical measures and 
abstinence from Leonine verse. Other works on ethics and 
rhetoric are attributed to him. The “Itinerary of King 
Richard” — though probably not his— -has been ascribed to him, 
and perhaps merits reference here as a poem to which, two 
centimes afterwards, another English Geoffrey (Chaucer) 
ironically alludes. Richard L died on Friday, 6th April, 
1199, and Geoffrey says — 

“ 0 Veneris lacriniosa dies! 0 Sidiis Amanim! 
ilia dies tua iiox fuit, et Venus ilia ’Venenum, 

Ilia dedit Vulnus,” &c. 

Chaucer, s])eaking of the killing of a domestic cock by a 
fox, thus ridicules this in “ The Nonne’s Priest’s Tale.” 

And on a Friday fell all this mischance. 

0 Verms, that art goddess of pleasaunse. 


Why wouldst thou suffer Mm on thy day to die ? 

0 Gaulfride, dear master sovereign ! 

That, when that worthy King Richard was slain 
With shot, complainedst his death so sore, 

Why ne had I now thy science, and thy lore, 

The Friday for to chiden, as dide ye ! 

(For on a Friday soothly was he slain).” (521-532) 

Latin poetry, however quick to the mind of the student 
wl'iose conve.rse was with books composed in tlie Roman 
tongue, and vrhose conversation was with those who under- 
stood its syntax and its subtleties, was dead to the many who 
used the vernacular, and to whose ears it bronglit no asso- 
ciated charms. On their minds it made an indirect impres- 
sion. It was not translucent, but required translation. Yet 
from it our ancestors Icaimed melody of rh 3 ^thm 5 grace of 
form, and cai-eiiilness of collocation. Grammar and prosody 
were wseen ruling vrithin the verses of tlie Latin wniters. 
Aviiea love, gaiety, vrar, home, and life made their hearts 
quiver and their spirits bri.sk, they could not brook the artistic 
artificiality of a tongue they required to learn. They found 
a readier expression for tiieir emotional nature in the lively 
vital poetry of the Trowclres, Tiiey caught the fire and 
force of the affections, and iiiade tliem glow in the clear bright 
light of sunny song ; they seized the moments of intense 
life and gave them an eternal abidJng in sw^eet verse : they 
realized in chronicle and romance the very spiiit of history 
and experience, and made their events memorable for ever. 
In fabliaux and satire, they gave animation to the morals of 
life, the teaciiings of religion, and tlie requirements of politios. 
In the intellectual life of EnglaiicVs choicest spirits, the epie- 
like poetry of tlm Trouveres wrote itself, as it were, in sunlight 
There were, first, the Charlemagne romances, then the 
“ Chanson de Roland,” a talc of the time (7*78) 

Wheji Roland bnive and Olivier. 

And ovory paladin and peer 

On RoiKiesvtiiles died.” 

It was written by Thorold, the tutor of the Comiueror. After 
tiiese came “The Four Sons of Aymon”(Duke of Dordogne), 
reproduced by lluon de Villeneuve (1165-1223); “Roland 
anVi Ferrabras tlie Giant ; ” and “ Ogier the Dane,” a story 
of Holger or Olger, the national hero of Denmark. These 
poems were powerful on tlie minds of the Normans, ami they 
communicated some of the enthusiasm of sword-fight and 
valiancy to the Saxon spirit. These metrical romances 
Biltain, which was as unlearned in vernacular rhymes, 
could only match with imaginative ptose fiction of similarly 
prevailing power. 

The Arthurian legends of Geofirey of Blonraouth, vitalized 
by Mapes, and suggesting a family relationship subsisting of 
old times between the Brezonese and the Britons, wrought 
mightily on the congenial imaginations of the men of an age in 
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which the encharistic mystery embodlefl their liigliest ideal of 
truth, peace, and righteousness. Robert Boitoii of dotting- ; 
ha,m took Mapes' Latin Historia de Oradali’* (of theGraal) 
and gave it ,a new life in the vernacular Frencli of Ms age and ■ 
land; and drew from the obscure Latin of Nennius, the Gelt, 
the story of Merlin the magician.' Mapes 'wrote tiie Quest 
of the Holy Graa!/’ the “ History of Lancelot of the Lake/’ 
an,d the “ Death of King Arthur.” He also created Sir 
Galahad, tiie idea] knight, son of Lancelot and Elaine., 

“ Tristan,” owes its 'first part to Luke de Gast, near Salisbury; 
and Helie de Borron not; only added a second part to tMs 
beantifii] story, but composed besides “ Gyon de Goiiitofs, or 
Sir Fahmeu.es,” Tliese were all written in French prose, lout 
because they fired the fancy, excited the imagination, and 
roused t!ie spirit of poetic creativeiiess— as they have done 
even until now, when the best minds see tliat these legends can 
be made tlie mirror of true manliness-— they soo,i',i bIoG.med 
into verse, and had tor their ilowerage the metrical roiiiaiices 

“Chretien de Tro 3 ^es,” “Perdval of Wales,” ‘“Tristan” (lost) 
“Chevalier au Lion,” the original of Ywalrie and Gawain, '“Eree 
and Enid,” “Fregus” (whose hero is a Scotchman), the “ Ro- 
man ee de ia Oharrette,” and the “ Romance de Cliges.’'’ Wolf- 
ram von Eschenbach carried the story into Germany, a'nd 
made of the wiiole a parable of 'vrorldly life, in its joy, splendour, 
and self-satisfaction, set in contrast with an exis'tence 'iiigiier, 
spiritual, eternal. 

The Frencli had felt the touch, of ins|)iration wlie'ii they 
, heard the/ singukr story of Richard Gmiir-de-Lion, ; and ,his 
adventurous cjireer was instantly glorified in song. An 
English metrical version of this heroic poem, brought, in tlie 
time of Edward L, the heroism of their crusading sovereign 
under the magic of minstrelsy. The “ Alexandreis,” a con- 
joint work of Lambert li Cors and Alexandre de Bemay, made 
the monarch of l^Iacedon familiar to men’s minds, and gave 
to literature the Alemndrim line of twelve syllables. 

We should fail to siiow the mariner in which tliese romances 
won the heart and influenced the life of the Saxons under 
Norman swaj^ did we leave unnoticed the “ Roman de la Rose ” 
begun by Guillaume de Loris, as a dream of love in search of 
beauty, and transformed by Jean de Meung as an allegory of 
man’s quest for truth, the ‘popularity and power of which was 
such that Chaucer employed Ills “ prentice hand ” in translat- 
ing the fashionable French romance, and BMoissart, in ills 'early 
poetic pupilage, made it Ms model ; Wace’s ‘“Roman de Ron” 
(Rollo the Ganger), in ,which he versified the “ History of 
William Duke of N ormandy,” written by William ot Foictiers, 
the conqueror’s cliaplaiii, and tells the story of the conquest 
partly in Alexandrine, partly in octosyllabic metre ; Geoffrey 
Gaimar’s reproduction into, Anglo-Norman verse of Geoffrey 
of 3ioniuout.ii’s “ History,” which was afterwards superseded 
by Waee’s “Brut d’Aiigleterre,” and was, in its turn, re- 
placed in the early years of the thirteenth century, by 
Layamon’s “Brut” — of which a second English translation 
jippeared in the middle of the fourteenth century. These and 
other similar poems were imitated and reproduced in England, 
and thus they affected largely the subsequent literary labours 
of those who shaped and formed the language of the land. 

Alfred of Beverley abridged Geoffreys “Hiatoria,” and 
added to it abstracts of such other cnronicles as he could ' 
borrow, closing it with an epitome of Turgot, who rose from 
being a clerk in Jarrow to oe prior of JDurliam and bishop 
of St Andrews, and wrote a “History of the Monastery of 
Durham,” from which Alfred selected some well-told facts of 
which that writer had been an eye-witiiess. Gerald de Barri, 
called also Silvester and Oainbrensis, born in Manorbeer, near 
Pembroke ttastle, was an ecclesiastical reformer, wrote a 
“ Topograjfiiy of Ireland ” and a “ History of the Conquest 
of Hibernia,” an autobiograjihy, and a collection of letters, 
speeches, poems, and miscelianeous writings, as well as the 
“Gemma Ecclesiastica ” (The Jewel of the Church). 

Layamon’s “ Brut,” to which we have already alluded, is a 
sort of Mstory of England in unrhymed alliterative verse. It 
is in great measure a translation of a French work called 
“Brut d’Angletorre,” by a learned Jersey-botn monk, named 
, Eicliard Wace, canon of Bayeux, in the time of Henry II. 

, jile had taken as his authority the clironicle of Geoffrey of 

Which; had been founded 


on mid Welsh brought from ' Brittany, a Celtic- 

speaking part of France. . Layamon. '“a prieste of Ern eye 
iippon 8everne,” now known as.Lo/cr Arley, in Worcester- 
shire, accepting Wace’s' verse as a groundwork, reproduced 
and expanded the matter it contained, and. added, from other 
soi'!,rces, 'such incidents and adventures' as he could ■ gain 
knowledge of for the instruction and entertainment of the 
laity of his native land. ■, Wace wrote in rhyme; but Layva-, 
moil, under tiie influence of the old Saxon poets, retained, 
except in a few instances, their alliterative mea.su'res, and, 
though .ills original was French, .lie scarcely ever employs a 
,Freiic.h word, u.nless.it is impossible to find' an Inglisli syno- 
nym. Though composed in its earlier form about 1204, tliere^ 
are not to ba found in its 32,500 lines more than sixty words 
of B'^rench. .In a later version (after 1250) seve..ral B'rencli . 
words are introduced, many old words are replaced by more 
modern ones and in numerous cases substantives having 
tl'ieir plural eiuiiiig in the southern Saxon en in 1205 have, 
after 1250, been changed into the midland Saxon plural- 
form ei'Klin.g in es. 

Layamon, following the old chronicles, relates that Brutus, 
great-grandson of Virgil’s hero, ifineas, having gathered a 
band of Trojan kinsmen from among the exiles vmo had, 
after the siege of Troy, taken refuge in Greece, put himself 
at their head, and after many perils landed at Totness, on 
the banks of the Dart, in Devonshire. He. became “father 
to a .race of kings,” among W'li.o.m 'were Lud, Bkdud, Lear, 
Gorboduc, Lucius, &c., the last-mentioned of whom is Cad- 
wallader (689 He dilates with great fulness on the 

exploits of Urther Pendragoii, and of his famou.s .son, “King 
Arthur, tlie Knight of the Round Table,” dunt Bretun dient 
mHnt fable (of whom the Britons tell many a fable). Tliis 
first of the patriot singers of the new era did a woik of note in 
widening the horizon of the imagination, in peopling the past 
with historic incident and personal prowess, and in arousing 
within the listeners to his lay the feeling of national interest 
in the events he recited. TMs, he indicates, was his purpose 
in writing-— ' ■ , 


“ Hit com. Mm in mode.; 
And on his mern thoake. 
Thaet 'he wolde of Engle ; 
Tha Aet'helan tellen. 

Wat lies ihoten weoreii ; 
And 'wonene hes comen 
Tha Eiiglene londe 
Aerest ahten.” 


It came to him in mind, 

And in Ms chiefest thonght, 
That he would of En.gie[iand]' 
The nobkst actions tell. 

What they were called, 

And whence they came, 

That the English land 
Earliest possessed.” ■ 


To this historic poem there succeeded, ten years afterwards, 
the “ Oriiiiihim,” Ormin’s work on, the Gospels, a series of 
homilies, in metre, yet , without alliteration or rhyme, on the 
lessons of the,' day read at mass. It is never very poetical, 
often very practical, simple in expression, pleasant in style, 
and quite distinct in its didactic enforcement of the truths 
of Scripture. The Augustine friar had not only set himself 
to inform the minds of his readers, but to fix and settle the 
orthography and pronunciation of the language of his con- 
temporaries. This imparts to his writings an air of greater 
rudeness and antiquity than they really possess ; but he is 
rigorous in carrying his system into practice, and vigorous 
in insisting on its propriety as an aid to the proper delivery 
of what he has written. 

At Kingston, formerly Iveynestone, near Crayford Bridge, 
Dorset, lialpii de Kaines, a son of one of the followers of 
IVilliam the Norman, built and endowed a nunnery near his 
mansion of Tarente, for three pious ladies, and such lay- 
servants as they might need. Ri chard P oor, a nati ve of Tarente, 
enlarged the convent, increased its income, and reconstituted 
it according to the rules of tlie Cistercian Order. As a direc- 
tory for the fair anchorites who dwelt therein he, being then 
Bishop of Durham, composed in the vernacular of the west 
of England a work entitled the “ Ancren Riwie ” (the An- 
choress’s Rule). Therein he treats of (1) devotion ; (2) the 
government of the senses in the keeping of the heart ; (3) 
reasons for a conventual life, with lessons and exemplifica- 
tions; (4) avoiding and resisting temptations; (5) confession; 
(6) penance and repentance; (7), Christian charity; and (8) 
duty in social arid domestic life. It is of little value as 
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literature, hwt ot considerable importance in tracing the 
progress of the language. Perhaps, owing to its subject, it 
contains a much larger infusion of French words than Laya- 
iuon's “ tliongh it is decidedly semi-Saxon in transition 

towards Early English. 

Politicrdi purposes, party strifes, court intrigues, missions 
a.ricl embassages, w’ars and rumours of wars, ecclesiastical plots 
and squabbles, luxurious living in high places and patient 
suffering among common people, contests of kings and barons, 
prelates and potentates, outcry of the lowly and o|)pressio:] 
by tha migh.t}', form by far too much of the staple of the 
history of our race. Inroads, invasions, onslaughts, and 
battles, evictions and seizures, sieges and sacks, riots, con- 
spiracies, murders, and niartjTdoms, constitute the pertmnia) 
evidences of the effervescence of passion in man, and man 
greed 0 / possession. But the true growth of a nation is mU 
mads manifest in tliese. Art.>, industry, iiome-life. churci> 
goiiig and feast-making, labour and holiday-life, 
and tavern-soiig, ballad and hymn, fiel'-l-sport and village 
green play, tell us more of man and life than those noist 
dissonances of national and ecclesiastical contentions andthaf 
niany- voiced })olitical strife with w'hich the records 0 / old tinier 
are filled. The n^Jinncrs a, ml habits of men, tlieir nrodrs of 
life and thought, tlie growth and progress of liiirnaniiy in 
them — these are the iioportant and distinguishing mailers 
in genuine iiationa.!ity, and it is tiiese which literature en- 
shrines. Literature is iiiVs thought recorded — is the register 
of lifets power. When life glows with and glorifies itself by 
love it sing.s. The emotions quicken thought into expre^sioii, 
and thonglit receives “a life beyond life.'’ In the dim cloiste.r, 
in the lowly cottage, amid the grain-gifted fields, in the work- 
shop, by the forge, and at tlie loom the under-songs of life 
are heard, and rh.ynie rings out, iiow^iver niilely, the real 
emotions of the heart. In tliese the folk-speecli of the time 
embalms the feeling of some su|:>reme moiuent of life, and that 
which, had made one .spirit vocal becomes the accepted utter- 
.ance of the 'simple laity whose experience it expresses. Eng- 
land has never been vrithout its poetry of peasant life, its 
folk-songs, i.ts home lays, and its holy lowly chants. 

Of late years many rich discoveries Imve been made regard- 
ing the folk-literature of Early England. Numerous individual 
collectors have printed some of the best they had, and by 
associated effort many curious specimens of the popular poetry 
and prose of distant periods iiave been issued for the use 
of students of the progress of tlie land and the language. 
The Fhfiologica} Society, tb.e Early-English Text Society, 
and other kindred-minded labourers in literary investiga- 
tions, have added vastly to the stores available for research 
and study. To them Eiigland ow^es an immense debt. It is 
matter for thankfulness that these recoveries from the wrecks 
of time are gradually being not only restored but stored, so 
as to be made, by able editorial care, available for the com- 
prehension of the tlioiight of the olden time in the highest 
expression it had, or at least in the best form in wliicii we 
can now liave it brought before us. 


niSTOEY.--OIIAPTEE II. 

auin HISTORY OF THE OONSTITUTIOX OF ROME. 

In the first period of the real history of liorne, which extends 
to the ZG'Avii, or according to some, to the 387th year of the 
city, tlie first iiKpxiry of interest w'hich presents itself is 
its govo'ument The early constitution of the city was 
monarchical. This period of its annals is mixed with 
legendary fnlde. No one has yet been able to winnow the 
few grains of trutfi from the immense heap of chaff. The 
earlier writers of Eomaji iiistury have made matters worse. 
They build up the Roman constitution from simple elements 
according to their own fancy, and, taking the names of the 
few Eoman kings preserved by tradition, they have attributed 
one part of tlie structure to one and another part to somebody 
else, in order to lend a semblance of probability to their own 
conjectures. All that we can do is to collect the scattered 
notices that have survived of the position of the city in 
different years within this period, and from thorn to infer 
the development of its constitution. The (iarlier history of 


the empire is that of a strictly constitutional munici]»ality. 
But at length the city of Rome was the Eoman state. Tlie 
neighbouring states hemmed it in on all sides. Never had 
its domain extended very far from the city 'ivalis. At times 
victory enabled Rome to exercise a greater intiuence among 
the Ntates in her neighbourhood than at others; but during 
tlie whole of this first period Rome pro}»er was the city, and 
all lier institutions sprang from the relations in which the 
citizens of this narrow space stood to one another. ■ 

The city means that space o.round which walls had been 
erected p.reviou.'^ to the expulsion of tiie kings in ti*e year of 
the city 244. Vvithiii riiib space, however, tiiere were several 
hiirgjis. eac:: with its owm fortifications and walls of defence. 
The Capitol luas so fortified that it wa? successfully defended 
agaiust the Gams after the.se invatlsrs liac made then^selves 
ma.sters of the rest of the city. The Aventine, we learn 
from an event which took place at the time of the secession ■ 
of the plebeians to the Sloiis Sacer. on aecoinit of then. '; 
oppression by the patricians, had its fortifications apart, 
Wliile the rest of .Rome was lield during these civil 'disseii- 
sions by tlis patricians and their defendants, tlie AventiiH'' 
was retained as a stronghold by tlie plebeians; and on several 
occasions, botii previous and su’osequent to the secession to 
the Sacred I^-Iount, the plebeian:- reganied tlie Aventine Rp 
more espcciallj? their own quarter. The Palatine, too — the 
city more especially ascribed to Roniulus — seems to have had 
its own separate defences. Tliese facts suggest that each of 
tlie hill.s upon wh»ich the imperial city stood may have been 
ori’Arsaliy the seat of an independent tribe. 

ilo-ma is not an Itafifin word ; It is .conjecturcid to h&ve . : 
been the name of a J^tiiisgian settlement on the Palatine. 
Tim Quiriiial appears to have been settled from the earliest 
Ihues by the Sabines, an Ascan race. From the name of tlu; 
inhabitants of this hill — Cures or Quires — comes the word 
Quirites, of frequent occurrence in Roman liitdorj as ihs 
formal hicsignation, so long retained by the citizena, of /-V/v«/ vs 
liomamm et Quirites. The descendants of these d.ii:ie.rei:it ■ . 
races probably formed the two great original tribes of' ' 

the ilemmes and the Titier,. This union alsc, p'crhaps, gave 
rise to the idea of a deity peculiar to the Romans — '‘Ihvo- 
headed Janus” — the opening and shutting ci w’Lose temple 
was imlicative of w’ar or peace, and the site of which W'o' 
on the boundary line between the district of the Quiriual 
and the Palatine. Of a third tribe in old Rome, the Luce res, 
the origin cannot be so satisfactorily traced ; but many cir- 
cumstances lead m to attribute it to a Tuscan colony settle 1 
on the Cmlian Aloimt. These three tribes are the oldest 
divisions of tire Eoman citizens of wiiich any record has been 
pre.served. Each had its own region. They were origii sally 
divided into tliirty curim^ and these into 3UO gentes. Each 
tribe, therefore, consisted of 100 gentes, and constituted a 
cmtnria. They had the right of intermarriage, and froui 
them the senate was filled. 

Tire admission of other commimitics at a later date, when 
the union of these three had made them strong enough to 
presci’ibe terms, was granted upon less favourable cofiditicms. 
This seems to have been the origin of. tiie distinction into 
patricians and plebeians. The patrician was not necessarily 
a senator — he was only one caj.ahle of being admitted into 
the senate. The more rceeidJy adinittfMl trihe-d found the 
government jjosts filled b}' the old tribe;.'. ; and contented, in 
the first insbtnee, with reception into tlu‘ bo^'om of so ] power- 
ful a sUtc, made no claim to the privilege holding them. 
Hence the distinction into pixtiidans, who reserved for them- 
selves the magisterial and priestly offices; and pfidudauB, 
unns-bearing freemen. Time augmented tiie number of the 
plebeians. Every person adiiiittoji to Roman citizennhip 
swelled their ranks. Of this class were many who had them- 
selves been noble in the .states they belonged to by birth. 
While the plebeians were increasing in consiMpieuce and in 
number, and the ambition and intelligmice of individuals among 
them grew, tlie germs of disunion rapidly developed among the 
patricians. The most powerful — through wenltfi , connections, 
and talent — naturally obtaiiied ii u] lortant posi tioi is in the state. 
The possession of these in turn increased their strength. Office 
thus became in a manner hereditary in a family. The,.|)at|‘i- 
cians came to be divided into the greater and less (liouses. 
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between them and. Eome ; they were amhitioua of extended, 
rule ; and there are still sufficient traces left in Roman his- 
tory to enable us to see that Rome was at' one period hard 
pressed, if not indeed for a. time entireh’ subdued, by the 
Etrurians. From the upper valleys of the Tiber and the Anio . 
. the rude .Ascan tribes poured down upon her. Grecian in- 
vaders, from the north-east of Italy, were dri\ung the abori- 
' gines across the simimit of the Apennines, and as they came 
erowdiBg o,ver one s.hoal after another, those who. were already 
settled tliere were driven downward towards Rome. .Even 
from the kindred Latins came hostile a,.ssaults. Alba, in the 
inlaricy of Rome, liarl arrogated to itself supremacy over the 
other' cities of the Latin confederacy, and deference and sub- 
mission were , exacted from the new-born city of Rome, which 
its iiibabitanta did not even then }deld without a struggle. 
The, men of Rome were exercised in war from the beginning. 
Tliey w’ere forced into battles, felt the excitement of strife 
and tlie rapture of conquest. 

(Jften wasi .Eorne thus reduced- to extremities. While the 
Felasgic settlement, lioma, properly so called, or the Pala- 
tine, was the state, the Sabines pitched their tents within the 
walls.' Shortly after the expulsion of the Tarquins, tlie 
sovereign of Etruria was master of tlie Janiculum. The 
Capitol alone held out, and had not the gabbling of some 
geese (says the legend) awakened a citizen, wiien the stealthy 
feet or the Gaul already pressed the top of that rock, Rome 
rnigiit* I'lave been a name nowhere in history. 

At a very early period \ve find Rome acknowledged as 
head of the Latin confederate states. Polybius has preserved 
for us a treaty between Rome and Carthage, concluded in the 
year after the banishment of the Tarquins. We find in this 
document the whole line of coast from the mouth of the Tiber 
to Circeii called the Latin coast— the country itself Latiuni. 
Many of the cities in this range of territox'y are expressly 
enumerated as subject to Rome — Ardea, Antium, Aricia, 
Circeii, and Terraciria. Rome stipulates dii*ectly for these a» 
well as for herself. It is clear from the terms of the treaty 
that it was concluded with Rome as the sovereign of several 
Latin cities, and as at tha,t time the most infiuentiai and 
re.sponsibie member of the Latin confederation. 

The whole semicircular central district of Italy felt and 
mviied her influence. At this period of her career slie came 
into contact with the Gauls. About that time the Trans- 
alpine Celts were being driven down upon the valley of the 
Po. The Romans sent envoys to negotiate betv/een the 
Gauls and some friendly Italian states. Tlie Celts sought 
nothing better than a cause of quarrel mtli Rome. They got 
it from the indiscretion of one of the envoys, ^"Towwds 
Rome!^’ was the cry, and, the mass of living beings, like a 
locust-swarm, moved onward. The foremost threw themselves 
upon the enemy’s arms ; and, thus entangling them, left their 
bearers defenceless against the blows of those who followed. 
The art of war was vain against such a crowd. Down every 
defile and mountain-pass converging to Rome, their myriads 
swarmed. Army after army Nvas sivept a^vay, and tlie avails 
of Rome crumbled beneath their assault. The Capitol alone 
was the Roman state. But the stubboim pertinacity of the 
Eomans proved an overmatch for tins force. The invaders, 
wearied out by the protracted resistance of the Capitol, re- 
liii(|uislied the attempt to take it, and dispersed in search of 
fresh booty. Once fairly scattered, Roman discipline quickly 
overmastered them. 

As far as we can judge of them, the conquests of Rome 
were rather forced upon than sought by that city. The 
battlefield was a narrow one. There is a picturesque and 
individual interest attaching to the topography of the environs 
of Rome. Along every ravine, where mountain -streams fret 
along their channels, we find enduring monuments of these 
times — the colossal stones of the old ramparts, girdling 
isolated rocks, wiiere Veii, Crustumenm, or Gorioli stood. In 
this mountain- pass the whole house of the Fabii perished ; 
that isolated height is most probably the castle which they 
held on the frontiers of the Roman tenitory — Rome itself 
not being five miles distant. Upon this parched and barren 
plain, Coriolanus bowed the stubborn knee, and exclaimed, 
mother, mother, you have saved your country, but lost 


which the enthusiastic chivalry of Rome persuaded themselves 
that they saw Castor and Pollux, mounted on white horses, 
fighting at their head. In this secluded glen, where the deep 
noiseless water laves abrupt precipices perforated by myriads 
of sepulchral monuments, repose the bones of the citizens of 
Ckere, within whose walls (b.c.' 390) the most sacred objects of 
Rome found shelter and security, when the rude Gaul dabbled 
his hands in Roman blood. , Soracte and Mount Aigidiis , 
still gaze upon each other across the valley of the Tiber, The 
spectator, perched on either mountain, may see now, as in the 
days of old, the sunshine poured down o^er crag, and stream,; 
and tree ; or the storm-drift urged, by the wind-eddies across 
its surface, in strange, shifting, vapoury forms. And' here 
we can feel with them, when we read their history, as. if they 
were living still 

The peculiar conformation of the city of Ron je ■ superseded, 
in a great' measui'e, the necessity of colonies, swarming off 
from the present hive by means of the ver saoruTn, or sacred 
spring. With a view, however, to keep in subjection ' con- 
quered states, colonies were settled, not on fresh unbroken 
lands, but in already settled states. ' A conquered city was 
aiiierced in a portion of its lands. Parcels of these were 
disposed of, by lot, to siich Roman citizens as were willing to 
settle, as a colony, among the new subjects. , This body 
served to keep the vanquished from revolt; and their .fidelity 
vras assured by tlie ill- will naturally entertained by the old 
citizems to intruders, not merely upon their fields, but into 
their very fire-sides. Rome thus maintained,, at no expense, 
garrisons carefully thrown out on every side, in such a man- 
ner as to be able to relieve each other, and thus secure them- 
selves until succour was obtained from the city. Tribute 
was derived from these dependent states ; and contributions 
were exacted, under specious pretexts, from tlie independent 
cities of the Hernican and Latin confederacy, to which many 
cities of the old Etrurian league , had acceded-*-the Roman 
garrisons scattered among them under the name of colonies 
affording guarantees for the regular payment of the demands. 
Tlie reverse occasioned by the invasion of the Gauls inter- 
rupted this system of Roman rule over the central Latin 
states only for a moment, and was ultimately the occasion 
of accelerating its progress. _ The strength of Rome was 
shaken by tlie rude , grapple of the Celts, but that of the other , 
cities was utterly prostrated by it. They fell an easy prey to 
the recurring energies of Rome, and Rome had by tliis time 
contracted an insatiable appetite for conquest. Pride and 
avarice alike spurred it on. Victory and defeat had each 
Contributed to increase its warlike skill. With a dogged and 
stubborn resolution the Romans set themselves to master all 
with whom they came in contact; and they persevered until 
they had brought to their feet a world infinitely wider tlian 
the most learned among them could liave conjectured to exist 
when they undertook the task. 

Rome eventually became sovereign of the whole of central 
Italy. This, however, was a position in which they could 
not remain stationary. The Romans found tliemselves within 
an enchanted circle, from every point in the circumference of 
wliich they were at the most unexpected moments liable to 
assault. They penetrated northward to the banks of the Po, 
never retiring without leaving colonies behind them. In the 
south they overcame tlie gallant Samnites in Luctania and 
Apulia, where tliey found new neighbours — the Grecian cities 
which had colonized, after the Greek fashion, all lower 
Italy. In the prosecution of tlieir schemes of conquest over 
these states, the Romans required to measure their strength 
with a more formidable enemy than they had yet encountered. 
Tarentum, the most powerful of the cities of Magna Grmcia, 
in the southern extremity of Italy, beheld the advance of the 
Eomans with alarm. The Tareutines called Pyrrhus to their 
aid — the ambitious monarcii who at that time swayed the 
sceptre of Epirus. The Romans, allured by the prospect of 
wealth and luxury,; as tliey were rushing to the spoil, found 
their career arrested for a moment by the Macedonian phalanx, 
flanked and strengthened by all that was powerful and im- 
posing in Asiatic warfare. Pyrrhus, who had obeyed the call 
of the Tarentines more for the purpose of serving himself 
than them, having twice or thrice measured Ins strength with 
|he; Eosws,, found that little was to be got in Italy except 


found that little was to be got in 
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hard., .ighling., ' ■ -His ..pride would not allow ' him to retire 
altogether from the war into which he had rushed, but he 
kept it , up only for the, sake , of 'saving appearances. He 
com,mitt.e.d the defence of Tarentum., to one of his offieers. 
Two, years after., his departure the Eomans' made. the.mselves 
masters of the city, and thus completed the conquest of Italy 
south of the Po. 

The iiaiues of the difterent civil and military othces, and 
tile mode of tlieir appointment, remained unchanged. Every- 
thing at Some, how.ev-er, was altered. A great change was 
proiiueed in the government, and in the constitution of Eoman 
society, by tliese conquests, though at first it did not appear. 
The whole of Italy now, formed one state, of which the city of, 
Rome was sovereign. The magistrates of Rome, elected .by 
the citizens, were the executive government and the judges 
«i last resort of ail tliis state. The mass of its free inhabitants 
possessi?d no . civil rights. The executive government and 
judges were noways responsible to them. Tliey w^ere .elected 
by, they paid their court to, they acted for, the interests of a 
privileged few, the citizens of Rome. The unprivileged many 
were kept in obedience by the system of settling armed garri- 
sons among them, under the name of colonies. The Roman 
colonists acted in the interests of the genera! body. Their 
only safety consisted in earning by their fidelity, support from 
cei„it,rai ,Roro.e. Tlie magistrates, nomi.rially elected by the whole 
citizens, were, de facto^ elected by those only who remained 
cloy.e residenters in the city. These consisted mainly of two I 
classes — the very wealthy and , powerful, kept at home by i 
ambition and love of intrigue; and the very poor, wdio had j 
not intereKSt enough with the dispensers of employment even' | 
to obtain a desperate chance of mending their fortunes abroad. ; 
Such rinle wealth as flowed in under the name of tributes, or of | 

. tokens of friendship', from independent states, w'as used by tlis |' 
senators to iritiue.nce the elections. The distinction between | 
patrician and , p!ebeia,ii was growing obsolete, for many pie- | 
beiaii houses liax! risen to equality w^it’b the ' patricians. 
'But these, had .lost all common interest with the mass of 
plebeians. All the intelligence and energy of the less wealthy 
nf the' plebeian .rank being tempted abroad, only the indolent 
and less wortliy were left at home. The permanent inhabit- 
ants of the -city soon came to consist of a small knot of 
wealthy and a<mbitious intriguers and an idle and venal 
rabble dependent for the supply ox its wants upon doles from 
the public treasury. As these sank in worth, the conscious- 
ness that their city was the metropolis of Italy — that tiiej 
were its sovereigns trampling daily on the necks of what had j 
once been sovereign and iiidependent states — inflated them ! 
with [uide. Their corruption tvas further increased by the j 
conquest of Greek cities in the south of Italy, “ In former 
times, says Florus, “the victorious generals of Rome ex- 
hibited in their triumphs herds of cattle, driven from the 
Sabines and Volsci, the euipty cars of the Gauls, and the ^ 
broken arms of theSamnites: but in that which was exhibited i 


forced her to keep permanent armies in the field, and these 
were ever-open schools of hanlihood and skill. These field- 
forces became not merely the means of enforcing the pay- 
ment of that tribute upon which the metropolis subsisted, 
but also of keeping that metropolis obedient to law. The 
rivalry of the great patrician and plebeian houses was 
SLithcient to keep the rulers of the state from degeneracy. 
Only so long as other states felt the superiority of Roman 
genius was Roman ascendency secure. It was not mere 
superior skill in arms that could eftcct this. Rome was now 
the court of appeal from all the subject states. At Rome 
there was, they were taught, greater store of legal wisdom 
than among themselves. One great secret of Roman success 
was this constant ostentation of the rirtue of justice. With 
all their faults they were the wisest, most just, and most 
energetic rulers of a state the world riad then witnessed, 
The indestructibility of many of their laws and institutions, 
which have survived even Rome/s Icfiig-lived empire, is a 
sutficient evidence of this. The elements of anarchy, how- 
ever, which slumbered undeveloped in the state, soon <iisciosed 
themselves, as we shall see, with tremendous and ultimately 
fatol effect. 

GEOGRAPHY.--CHAPTER III. 

HISTOBT OP OEOGKAPHIOAI/ DISCOVERY (1700 B.O. — 1500 A.D.) 

The writings of Moses contain the earliest authentic infor- 
mation regarding the nations in the East vrith whom the 
Jews had any direct or indirect eoimnunication. He relates 
that, 1700 B.C., the IVIidianites, wdio inhabited the country 
between the rivers Euphrates and Indus, to the north of the 
Persian Gulf, carried on a traffic with the Egyptians, passing 
through Palestine. Of Asia Minor, Egypt, Arabia, Assyria, 
and Armenui in 500 b.c. tlie Jews certainly knew’ somethiiig; 
but Mount Caucasus on the north, Etiriopia on the south, the 
Archipelago on the w’est, and the river £u]>h rates on the east, 
constituted the utmost limits of tlieir known world. Tliey 
appear to liave believed, in common with all the ancients, 
tiu-vi the earth was a flat plain, and that their own individual 
nation occupied its centre ; that it was immovable and fixed, 
and that the .sun, moon, and stars performed their daily 
revolutions around it ; tliat the extreme verge of this flat and 
circular plain terminated in a tremendous cliaotic gulf of 
impenetrable darkness. It was the interest of the early ex- 
plorers of unknown regions, who wished to monopolize trade 
and commerce, to originate and per[»etiiate such notions, and 
to magnify the dangers they had to encounter. Tiie spirit of 
inquiry and curiosity was thus repressed, and the advantages 
of commercial intercourse were therefore long unknown. 

The most enterjnising people of antiquity of which w'e have 
any account were the Flujenicians. The coimtry which they 
inhabited was a small, narrow’, and mountainous, but exceed- 


for the conqiie.st of Tarentum, the ]>rocession was led by ingly fertile district, e.x.tcndiiig along the eastern coast ol 
Thessalian and Macedonian < 2 aptives, followed by carriages the Mediterranean. The w’orld of waters which rolled upon 
loade-s with |.»reeious turniture, with pictures, statues, plate, its shores incited them forth to live by enter]jrihe and adven- 
aad otlier ornaments of silver and gold.'’ The acquisition of tiu’e. Their ships caught the breezes of the Levant. They 
luxuries, liowever elegant, by a rude people, is always fatal, scorned to hug the ccKtsts of tiicir neighbour iiood, and tempted 
The lio?naiis were not at that time capable of apfwedating the ocean winds to visit and trade with the inhalitants of all 
the refiiied taste and irnagiiiation which suoke out in the land.s. Their chief towns were Tyre and Sidon, Aradiis, Acco 
t works of art they had a]»pro}>riated. Rut they could taste (now^ St. Jean d’Acre), and Berytus (now Reyrout). When 

the dcbaiu.dsery in which their forimu proprietors indulged, tlie Israelites took possessifju of the lantl of Canaaii, Sidon 
and appreciate the power of wu^alth to procure such coarse W'as a “great” and Tyro a “strong city” (dosii. nix. 28, 
ph'.-isures. The Romans learned the rices of w(3aith and 29). Whether therefore the Phumicians dwelt originally on 
luxury hedori.; they learned their refinement; they blended the shores of the Red Sea or of the Persian Gulf, they must 
the coarse violence of the savage with the excessive iiidul- have settled on the cf»a.rt of the Mediterranean at a very 
gence of na,t.ifms refined even to <?fleminacy — poHticjtl cor- early period. Moiint Leba<uon .su]jplied them with wood for 
ru]>iion, private de])auchery, overweening pride: and yet the shipbuilding ; vSarepta (or Zarephath) afforded them iroii and 
vigour of tiie national character was not sapped. The copper ; and, upwai'ds of 1000 years before the Oiiristian era, 
young vigour of the Roman constitution bore it a while they had navigated the wliole of the Mediterranean, and 
Hcatheless. So much of the old constitution was retained founded the colonies of Hippo, Adrainetum, Ptica, Tuni% 
that the Roman people, as a body, was still regarded as the Carthage, and Gades (Cadiz). They traded with India by 
great army of the state. In emergencie.s — and they 'were of the caravans of Arabia and Babylon ; and Herodotus, 
Bfiflicieutly frequerit recurrence— all were liable to serve, although he does not vouch for the accuracy of the state- 
The extent of the city’s territories— the freciuent revolts ment, relates that they circumnavigated Africa, sailing down 
among her half-subdued subjects — the frequent wars, ren- the Red Sea, and landing at Alexandria, after an ab.sence of 
dered necessary by encroachments on her extended frontier, rather less than three years. The early Grecians 500 B.a 



m 


GEOaRAPHY. 


were Eierely acquMinted with the western part of Asia Minor, 
the sea-coa^t of* Egypt and Libya, and a small portion of the 
south of Italy, fn the fifth century b.o. the Grecians are 
said to luxve got possession of sonie Phoenician charts, to 
have extended their discoveries along the Mediterranean 
coasts, and to have founded colonies in Sicily, Sardinia, 
Corsica, and some of tlie southern provinces of Spain. 

Herodotus (flourished 443 me.) may be styled the father 
of geography as well as of liistory. He travelled over the 
north of Africa, and traced the river Nile to 11*^ N. lat. 
In Asia lie visited Tyre, Babylon, and in all probability 
Sum, and traversed the greater part of Asia Minor. In 
Europe he made a circuit tiirough part of Southern Itussia 
and the Greek colonies along the shores of the Black Sea. 
He traced the river Danube almost to its source, travelled 
through Greece, and reached the south of Italy. Herodotus 
never lost any opportunity, during his travels, of acquiring 
Information regarding those countries which he was unable 
to explore. In tins manner he was acquainted with a great 
part of l^oland and European Russia, Western Tartary, the 
greater part of the countries on tiie river Indus, and Arabia. 
The countries which Herodotus visited in his manifold travels 
extended over 1700 miles from east to we.st, and 1000 from 


north to south ; and the more the lands which he describes 
have been explored by modern investigators, the more thor- 
oughly has his accuracy as an observer been established. 

In his time the celebrated city of Carthage had reached its 
highest point of coniinercial pros}>erity. At an early date 
the Carthaginians took possession of ^lalta (then celebrated 
for its cloth manufactures), of Gozo and Lampedoza, and 
subsequently of the Balearic and Lipari islands, the ^former 
of which were then famous for the production of wine, oil, 
and fine wool, the latter for their delicious climate, warm 
springs, and rich fertility ; they had settlements all along the 
northern coast of Africa, from Gyrene to the Pillars of 
Hercules, two rocks now occupied by Ceuta and Gibraltar. 
Tiiey had acquired the island of Sardinia by conquest n.c. 480, 
and some time afterwards they despatched two fleets to 
explore the western coasts of Africa and Europe. The first 
was commanded by Hanno, their king, and ^‘consisted of 
sixty ships of fifty oars each, and a body of men and women, 
to the number of 30,000, with provi.sions and other neces- 
saries/’ He passed the Straits of Gibraltar, near which he 
founded several cities ; sailed round the west coast of Africa ; 
discovered the Canary Islands and Madeira; and, having 
advanced as far south as Sierra Leone, was obliged to return 
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for want of provisions. The second was led by Himilco. It About 340 b.c. Aristotle, the famous philosopher, directed 
sailed round the coast of Portugal as far as Q5stryranon Cape , his powerful mind to the study of this science. Pie collected 
(sii]>posed to be Cape Finisterre). The Cartliaginians were all the information then extant on the subject ; reduced it tu 
acquainted vyith the northern provinces of Spain, and even a systematic form ; deduced from the facts it sup|)lied tlie 
with the British Islands, b.c. 400. They were not tlie first splierical figure of the earth — the fundamental principle of 
foreign nation that visited Britain. There is every reason to geography ; and having digested and arranged all its facts, 
believe tliat the Phoenicians traded in tin with the inhabit- he put them into the liands of his royal pupil, Alexander the 
ants of Cornwall at a much earlier period. The power of Great, to enable him the better to concert his plans for the 
the Carthaginians was first reduced by their military reverses subjugation of the world. This mighty prince extended his 
in the attempts to take possession of Sicily, and finally conquests over Gri^ece, Asia Minor, Palestine, Egypt, and 
destroyed, and Gartliage razed to the ground, by the Romans, , Persia ; and penetrated into India as far as the river Sutlej, 
B.c. 146, Their colonies on the Straits of Gibraltar and the eastern branch of the Indus. Upon Alexander the 
elsewhere were then neglected and forgotten, and the key to instructions of Aristotle were not thrown away ; he was ini- 
their discoveries and extensive trade completely lost. | bued with a thorough zeal for the cultivation and advance- 

The illustrious Hippocrates, the father of medicine, flourished ' ment of the sciences, and he was scarcely less solicitous to leave 
about 430 b.o. Pie prosecuted his researches in many coun- a correct geographical account of his niany exjieditions 
tries, investigatirig the influence of different climates Upon than to extend the boundaries of his empire. The continent 
the human constitution. In his travels he almost followed of Asia was opened up by the Macedonian monarch to the 
the footsteps of Herodotus, and devoted so much attention ; commercial intercourse of Egypt and Greece, and the effects 
to the natural aspects of the countries he visited as to be j of the career of Alexander were long felt among the nations 
’'egarded as the founder of the science of physical goiigraphy, i of the East. 
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The Eomans had reached no proiiiinenl} position among 
gurroimding nations up to this time, but in their intercourse 
and wars with the Carthaginians they learned the art of 
shipbuilding, and about 50 b.o. they had extended 
their conquests in every direction. The Eoinan generals 
vied with each other in transmitting to the capital descrip- 
tions of the different nations they subdued, so that, by the 
beginning of the Christian era, they were acquainted with all 
Europe south of the Baltic, including England, Scotland, 
Ireland, and the surrounding islands, the countries on the 
Danube, thu Vistula, and the Volga, Africa as far south as 
the river Niger, and Asia as far east as the Ganges. In the 
reign of Augustus they discovered the monsoons, or periodi- 
cal winds of Asia — a circumstance which contributed more 
than any other to the extension of their intercourse with 
Eastern nations. Instead of travelling across the desert from 
Syria to the Euphrates, sailing down the Persian Gulf, and 
along the northern coast of the Arabian Sea to the moutli of 
the Indus, they now adopted a much less hazardous, less 
expensive, and more expeditious route, by sailing down the 
Bed Sea ; and haring passed the Straits of Bahelmandeb, 
their sliips were cariied, by aid of the south-west monsoon, 
to the Indian periinsula between the Ganges and the Indus, 
and brought back again by tlie north-east monsoon in the 
course of the same 3 'ear. 

About A.,D. 18, the accomplished Strabo finished the writ- 
ing of his learned work on geography, the seventeen books of 
which, with the excejjtion of book rii., of which we have only a 
slight epitome, have come down to us in a tolerably complete 
state. It gives a description of all the countries known to 
the Romans with surprising correctness and fidelity. Pliny, 
the naturalist, who died 79 a.d., and Olaudiu.s Ptolemy, the 
astronomer (flourislied 150 a.d.), wrote excellent treatises on 
geography ; but the known limits of the world were little 
B at all extended, and the spirit of commercial enteiquise 
and discovery, which was fostered by the Ptoman conquests, 
declined amid the contlicts which resulted in the overthrow 
of their empire by the barbarians (476 a.d.) 

Mohammed the pro})het was born about a century later. 
In liis zeal to propagate his religion over all the kingdoms of 
the earth, he gave the first fresh impulse to a revival of the 
long-suspended intercourse between different nations. Mo- 
hammed himself had no other end in view than the extension 
of his dominion over the world ; but his successors, glutted 
with conquest, laid aside the art of war, and cultivated and 
encouraged the arts of jieace. Under the sway of Harun-al- 
Rashid, literature and the arts were pursued with zeal and 
perseverance. Tliis prince displayed a love of justice and of 
commercial entequise. His reign was tl^e golden age of the 
Mohammedan nations : fioiirisliing towns sprang up in every 
part of his dominions ; traffic by land and by sea increased, 
and Bagihid became the seat of the sciences as well as the 
mistress of the world. His son and successor, Al-Mamnn, 
was still more celebrated as a patron of literature ; his court 
was the resort of piiilosophers, mathematicians, physicians, 
and astronomers ; all books and instruments serviceable for 
the promotion of science, which had escaped the ravages of 
barbarism, were collected for him from every quarter ; colleges 
and libraries were founded in all the chief towns of Ms 
empire ; gcograpidcal knowledge was cultivated ; and in 
A.D. 833 this A bl ‘aside prince obtained the measurement of 
a degree of latitude in the desert of Saiigiar (plain of Sliiiiar), i 
to enable him to ascertain the magnitude of the eavtli. i 

The Arabians liad by the middle of tlie ninth century 
entered into commercial relations with Madagascar, the 
Ma](liv{?s, Ceylon, Sumatra, Java, and China. They had 
extent'led their conquests to Spain on the west, and to the 
river Ganges on the east ; and wherever they carried their 
arms, their generals hacl orders to ol)tain correct information 
regarding every circumstance which might tlirow light on the 
geography of the countrieKS they subdued. 

The darkness which, after the subversion of the Roman 
Empire, overshadowed Europe, was first faintly illuminated 
by the professors of Christianity. By them the tides of 
ignorance and barbarism were stemmed ; by tlieui the arts 
and sciences were preserved, till, in the middle of the eighth 
century, the Mohammedan invaders of Spain came to their 


aid, and to a considerable degree helped in the diffusion of 
literature throughout Europe. 

Alfred the Great, the iliiistrious and excellent Saxon king 
who reigned over England during the latter part of the ninth 
century, encouraged all kinds of learning and every useful 
art He patronized travellers, and was the founder of that 
naval power which was one day to be the dread and admira- 
tion of the world. In his writings we have the earliest 
authentic account of Denmark, Norway, and Sweden. His 
information was based on the statements he received from 
some Normans who liad penetrated these northern countries. 
About a century after his time, the Norwegians carried their 
researches as far as Greenland and the Shetland Isles, where 
the Danes founded colonies. 

In A.D. 1001, a storm drove Biorn Hermessan, a Norman 
navigator, from Greenland to the coast of North America, or 
(according to some authorities) of Newfoimdland. The 
intercourse of the northern nations with the American con- 
tinent — which they called Vinland — exerted no infiuence on 
the progress of discovery, and cannot be regarded as lessen- 
ing the real merit of the subsequent long-matured, carefully 
meditated, and boldly carried out victory for science gained 
by Ooliimbus. Robert Southey’s legendary epic (jaihlished 
in 1805) is founded on a statement in Caradog’s “ History 
of Cambria,” that Macloc, tlie youngest son of Owain 
Gwynedd, king of North Wales, left his native country in 
1170, sailed away to the west with a small fleet, and after a 
voyage of a few weeks reached America, 

“And stood triumphunt on another world.” 

He founded a colony, and history affirms “that his posterity 
exist there to this day, on the southern branches of the 
Missouri, rehiiniug their complexion, their language, and in 
some degree their arts.” In Drayton’s Poiyolbion ” we are 
assured that 

“Madoc 

Put forth his well-rigged fleet, to seek him forei,gn ground, 

And sailed west so long until that world he found, 


Long ere Columbus li?ed.” 

These incidents are but the early streaks of dawn. The day 
which was to bring the red man and the white together liad 
yet to come. 

Towards the end of the eleventh century, the Crusades — 
wars undertaken by the Christians of the west to wrest Jeru- 
salem and the Holy Land irom the infidels — operated as a 
pow-erful means of advancing the civilization of Europe. By 
the intercourse wMch tliese Crusades occasioned between tlie 
eastern and western nations — ^by the transference of the 
estates of the nobility who were engaged in them into the 
hands of merchants — by the cultivation of the art of ship- 
building, for the purpose of transporting armies to Palestine 
— by the crusaders who returned home disseminating a 
knowledge of tlie useful arts which they had seen — and by 
the increase of trade and tlie acquisition of wealth in the 
maritime towns of Italy, political iile received a powerful 
stimulus. The feudal system began to oreak up ; commerce 
was aroused ; agriculture and the useful arts were improved 
and extended among the nations of Europe ; sciences and 
the fine arts were revived in Italy. Ho^vever chimeric,al 
therefore the object of these holy wars may now seem — liow- 
ever deluded their promoters may a]ipear to us, it is certain 
that nothing recorded in history exerted a greater inliuence in 
promoting the diffusion of knowlerlge, in extending trade and 
commerce, in extinguisMng serfdom or slavery in Europe, 
and in advancing the civiiiyation of mankind. 

But these effects of the Cnisades were not the only results 
which a desire for the promulgation of Christianity brought 
about ; it also promoted a knowledge of distant countries, and 
extended the bounds of geographical discovery. AnimattMl by 
the desire to Christianize the heathen, missionaries of the 
Chnstian religion undertook long and painful journeys during 
, the eleventh, tw'elfth, and thirteenth centuries, through parts 
of Asia where European commerce had never penetrated, 
and where, particularly in the north of India, Tartary, 
China, and *Iapan, little is even yet known, except from 
the information which the accounts of tliese missionaries 
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' . .afford. Ono' of the most distinguished of these travellers 
-was Marco Polo, a noble Venetian 'who in 1272, accompanied 
Ms father, uncle, and two Poniinican monks as. a missionary 
to the East. He and his companions were the first Eiiro» 

, .peaiis w,lio visited CMim Proper. After spending nearly 
twenty-five years in traversing China, Tartary, Persia, -and 
various other countries on the continent of Asia, visiting 
Borneo, Java, Sumatra, the Hicobar islands, Ceylon, Mada- 
gascar, and other islands in the Indian and Pacific Oceans, 
lie returned to Italy, and arrived at Venice, with his father 
and uncle, in 12.95. Having taken part in the war which 
was then raging between the Venetians and the Genoese, he 
was taken, prisoner by the latter, carried captive to Genoa, 
and during the continuance of hostilities was detained in 
prison. While immured in this dungeon he wrote tliat 
narrative of Ms travels which eontinued so long to be the 
only source of information to Europeans on Oriental geography. 
It is much to be regretted that his misfortunes, after his 
return to his native land, prevented him from giving such 
detailed accounts of those countries as would no doubt have 
proved advantageous to science, and would have rendered 
him even more worthy than he is of bearing a title he well 
deserves — “ the Humboldt of the thirteenth century.” 

That the mariner’s compass was known in China, Japan, 
India, and Arabia from periods of high antiquity there can 
be little doubt; but to which of these nations the honour of 
the discovery ought to be justly awarded, will in all proba- 
bility remain for ever a mystery. The compass was unknown 
to the ancient Greeks and Eomaris, as well as to all modern 
European nations, till a knowledge of it was acquired by the 
crusaders in the twelfth century, and promulgated through 
Europe on their return from the east. The compass was 
used for purposes of navigation on the coast of Syria long 
before this period, as we learn from a MS., written in 1242, 
by Bailak Kibdjaki, where he describes the method of mag- 
netizing the needle. A little after the date of tMs manuscript 
it was generally known and partially used by European 
mariners; and having been greatly improved as a nautical 
instrument by Gioja, an Italian of Naples, about 1310, it 
soon became as indispensable to the seaman in guiding Ms 
bark through the trackless ocean, and in promoting geo- 
grapliical discovery, as the telescope is to the astronomer. 

Few discoveries of any importance were made during the 
fourteenth century, but by the beginning of the fifteenth 
the art of navigation began to improve, and tliat spirit of 
hardy enterprise and bold discovery was awakened which was 
not again to slumber till every sea and ocean were traversed, 
and every portion of the haMtable globe opened up to the 
mariner and explorer of Europe. The Portuguese were the 
first to attract the attention of the world by the fame of 
their maritime discoveries. Having rid themselves of their 
oppressors, the Moors, and carried their warfare into the 
enemy’s country, they were soon afterwards led to round 
the west coast of Africa, which was then totally unknown 
beyond Cape Nun. In 1420 they discovered and took posses- 
sion of Madeira; in 1433 Cape Nun was doubled for the 
first time; in 1445 they reached Senegal ; in 1456, the Gape 
Yerd Islands ; in 1471-73, Prince’s Island, St. Thomas, and 
Annobon ; in 1484 they advanced to the mouth of the river 
Congo ; and finally, in 1486, Bartholemy Diaz reached the 
southern point of Africa, which, without knowing it, he 
doubled in a storm, and called it the “Stormy Cape;” but 
for this King John 11. of Portugal afterwards substituted 
the more pleasing name of the “ Cape of Good Hope.” 

So noted did Portugal become under the influence of Prince 
Henry, the fourth son of King John I., as the great centre of 
attraction for the adventurous youth of other nations, that 
thither the bold and enterprising from all quarters flocked. 
Among others, the celebrated Christopher Columbus, a native 
of Genoa, in Italy, allured by the hope of employment as an 
explorer of unknown regions, came and settled in Lisbon 
about the year 1470, 

Having a good education, and being distinguished for his 
proficiency in the sciences of geometry^, geography^ and 
astronomy, as they were then known, he entered upon a 
'v‘ ' p^aring ife at the early age of fourteen years. Afte soma 
I' Ifant on cruising between '^rts of 


the Mediterranean, he set sail .for Iceland in 1467, .on 
voyage of discovery, which he extended 100 leagues beyond 
that island. On his return from these arctic seas, he settled 
in Lisbon, and married the daughter of one of those navigators 
who liad been employed under .. Prince' Henry in voyages of , 
discovery on the coast of Africa. Having got possession of 
the papers, charts, journals, &c., of his father-in-law, and 
having found out from these that the object.of the Portuguese, 
researches to the south was to discover a route to India, the 
idea of finding a nearer passage, by sailing westward, took 
shape in Ms mind. By a train of reasoning based on "the. ; 
knowm sphericity of the earth, resting on the ^ evidence, of 
Marco Polo, wliieli went to prove that the countries-— China 
and Japan — which lie had visited extended so far eastward 
as to approach Europe on the west, and relying on' tlie facts 
that carved pieces of wood, trees of unknown ■' species,' and 
even two human bodies of a strange colour and unusual 
appearance, had all been discovered and picked up on the 
western coast of Madeira, Columbus was convinced of the 
moral certainty of the truth of Ms conjectures, and his mind 
burned with enthusiasm to prosecute his scheme of explora- 
tion and discovery, and to put his theories to the test of 
experiment. 

But the sovereigns of Europe all stood aloof. He was 
looked upon as an idle dreamer and reckless adventurer ; by 
some he was despised on account of his ignoble birth, by 
others, who fancied themselves learned, he was spurned be- 
cause an obscure sailor had the audacity to anticipate the 
philosophical deductions which they ought to have made. 

Columbus first applied to the Genoese ; but they had the 
sagacity to foresee that if any other route than that hitherto 
followed down the Mediterranean should be discovered, the 
importance of their city as a commercial depot would be at 
an end. He then appealed to Portugal without success ; 
and next, through his brother Bartholomew, made suit to 
Henry YII. of England, with the same unfortunate result. 
His means being exhausted in wandering from place to 
place, he was by this time reduced to poverty. During one 
of his wanderings a circumstance occurred which turned the 
tide of his fortunes, and led to the fulfilment of Ms hopes. 
While travelling through Andalusia, in Spain, he called at 
the. convent of La Eabida to beg food for his child, and, an 
opportunity occurring, explained his views to the superior, 
Juan Perez Marchena. He was so struck with their grandeur 
and probability, that he warmly invited him to remain for 
some time at the convent, and ultimately gave Mm a letter 
of introduction to Fernando de Talavera, the confessor of 
Queen Isabella. Fernando pleaded the cause of Columbus 
so strongly, representing to his royal mistress tliat by acceding 
to the wishes of the navigator she would contribute vastly to 
the extension of the Christian faith, that Isabella agreed 
to aid his schemes on condition hat Columbus should plant 
the cross on the first land he should discover. After many 
delays, Ferdinand and Isabella signed the stipulations, and 
Columbus at length set sail, with three vessels and 120 men, 
on Friday, the 3rd .iugust, 1492. 

After a tedious and anxious westward voyage, Columbus 
reached land on the 12th October; and filled with thankful- 
ness and joy — kissing the earth — fulfilled ins promise to the 
Queen of Spain by planting the cross in great solemnity, 
and naming the land. San Salvador — now well known as one 
of the Bahama Islands, Columbus continued his voyage, 
and discovered several other of the West India Islands. 
After nearly suffering sMpwreck on his homeward way, he 
landed at Palos, 15th March, 1493. He subsequently made 
three voyages across the Atlantic, and discovered a number 
of islands, as well as part of the coast of South America ; 
but, although he mistook soaae parts of the land for Cipango 
(Japan), he failed of course to discover Ms anxiously sought- 
for passage to the last Indies. On the arrival of Columbus 
in Spain, after his last voyage in 1504, he found, to Ms in- 
expressible grief and disappointment, tliat his kind patroness, 
Queen Isabella, had died; and after suffering many mortifica- 
tions from poverty and neglect, he died at Valladolid in 1506. 

Columbus was not even awarded the honour of giving Ms 
■ name to the great continent he Mscovered. It was called 
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service, first of. :■ SpaiB, .and , : afterwards . of ' Portugal, made 
.several voyages to, and discovered some parts of, the South 
American continent. ■ Vespucci sailed .from Cadiz,. 20th May, 
.1499, as' pilot to. Admiral Hojeda, and in thirty-seven days 
had .reac.hed ,Gumana, explored the bay. of Faria, and run 
•a.long some hiiiidreds of miles of the mainland coast of South. 
America'. In a second voyage, under Admiral Pinzon, he 
.discovered those groups of islands which. lie in crowds to the 
.south o,f the Ciiif of Mexico. In another, seeking a passage 
to Blalacca,. he suffered shipwreck, and found refuge in 
..All Saints^ Mlay, on the Brazilian coast. „ After him came 
Juan de .Griia.!.va, the surveyor of t.lie shores of Blexico; 
.Fernando Cortes, the victor of Blexico (1519) and the dis- 
coverer of California (1535); Francisco Pizarro, swineherd, 
so'Idier, explorer, of the great middle; plateau of the south, and 
conqueror of Peru (1532); Diego .d’Almagro, colonist of Darien 
and pioneer of Spa.nish power, in Chili (1535); and many other 
adventurers, greedy of wealth and athirst for excitement, who 
penetrated as far north on the west as the seaboard of Oregon 
and the. mouth of the river Columbia, 


■ THE FRENCH LANGUAGE.— CHAPTER III. 

THE PARTS OP SPEECH — THE ARTI0n,B. 

Ix French, as in English, there are nine different sorts of 
words, or, as they are tecliiiically called, parts . of speech — 
article, noun, adjective, , pronoun, verb, adverb, preposition, 
conjunction,, and* interjection. Of these the five first are 
inflected, the other four are unvaried. 

.; The Article in French is employed to. show the extent of the 
.meaning of the noun before which it is placed. As it is a 
material h.elp towards knowing the gender, number, and case 
of nouns, it is of great im.portance to learn thoroughly all its 
peculiarities, and to accustom the mind always to reca.ll the 
proper article along with each noun. 

Articles are of three kinds — (1) definite, (2) indefinite, and 
(3) partitive. 

L Definite Article, 



Singular, \ 

Plural. 

Mmc. 

Fern. Masc. ^ Fern. \ 

h r 

Masc. <1* Fe7n. 

le 

les the 

lin 

de ia de T 

des of Qt from the 

an 

kl& a r 

an3 to or for the 


ii. Indefinite Article. 

Muse. 

Feni 


on 

ane a or an 



III. Partitive Article. 


Singular. 

i Plural. 

Masc. 

Fern. Masc. Fem. 
de la de V 

1 Masc. if Fern. 

du 

des soms or any 


1. The definite article defines the exact extent of the 
cneaning of the noun which it precedes. In the singular 
number it has separate forms for masculine and feminine, 
but in the plural it has only one form for both, genders. 
W}Ltiii the article precedes a noun in the .singular number 
beginning with a vowel or k mute (and h is usually mute in 
French), the third form of the article (l\ de or d P) is 
used, no matter whether the noun is masculine or feminine, 
the e of he being omitted and replaced by an apostroplte to 
simplify the pronunciation; as, l/tdip^e^ the eclipse; de Vdrue, 
of the soul; d dhomme^ to the man; but wlien h Is aspirated 
the e is not omitted; as, le houx, the holly; la hame^ (the) 
(pronounce le-oo^ la-ayn). 

Ii,i tite above table notice that le, the, joins with de^ of, 
and d, to, and forms du^ of the, and au^ to the ; but the 
feminirte form of tke^ does not so contract in the singular 
number. Tims we must say le du -vlUagc^ mi milage^ 

les villages^ de?i villa.ge.%^ aux milages; but with a ferninme 
word we must say la ville, de la mile, d la altliougli in 
the plural we say les vtlles^ des ville.% rmx miles; while 
with a feminine wmrd beginning with a vowel we say l^exole^ 
de Udcole^ d Fdcoie, the plural being the same as witii other 
words, les dcoles^ des ecoles, mix ecoles. 

IL The indefinite article is un masculine and une feminine. 
It does not unite with de and d. It signifies a, any one 


In general, and has no plural; as, Mjou^ a jewel ; uTie 
plume, .a pen.^ 

III. The partitive article indicates that a portion or part 
alone of what the noun used implies is to be regarded as 
referred to; as, Avez-vous des liwesf Have you any books’! 
tPai de la fortune et des amis, I have fortune and friends. 
It is in reality a compound of de and le employed idiomati- 
cally. 

The following rules will provide ample -guidance for the 
student in the proper use of all the French articles ; — 

1. The singular definite article, le, la, V (before a vowel or 
h silent), and the plural, article, les, signifying the, are used 
before (1) a common noun, taken either in a collective or an 
individual sense; as Les hommespassent commeles fieurs, Man 
passes (“fades away) like the flowers; Les portes de Vfglise 
sont ferm4es,'^lhsi gates of the church are closed. (2) Names 
of materials and abstract nouns; as, Le sel esi la symloU 
de la sagesse, Salt is the symbol of wisdom. (3) Names of 
countries, provinces, mountains, rivers, &c., except after en 
and (sometimes) de; as, La France et V Angleterre sont deux 
heaux pays, France and England are two fine countries. But 
we must say. La faience fut faite dlahord en Italie, Pottery 
was first made in Italy-; Robert ira de Flandres d Caen, 
Robert will go from Flanders to Caen, (4) Names of digni- 
ties, titles, professions, &c. ; as, Les rots de France donnkrent 
Avignon aux papes, The kings of France gave Avignon to 
the popes. When addressing dignitaries personally the 
article is left out ; as, Generd, ie demande votre pardon, 
(5) Nouns following Momiear, 'ifadame,hQ., when these 
words precede a name of dignity with emphasis either of 
honour or disgrace; as, Momimr le Capitame faites votre 
devoir, (Mr. the) Captain, do your duty. (6) Proper nam^ 
used in a restrictive or peculiar sense ; as, La Rome de Odsar, 
ie. Rome in Gassar’s time; Le Dante, Le NapoUoii, (t) 
Verbs, adjectives, or other words used as nouns; as, Le beau, 
le vrai, Inutile font les ohjets de noire admiration, The beauti- 
ful, the true, the useful are the objects of our admiration. 

I 2. The definite article is repeated before every noun (to 
which the foregoing niles apply) occurring in succession in 
the same sentence ; as, tPaime le phre, la mhe, et les enfants, 

I like the :fe.ther, mother, and cliiidren; Dhomme, la fevmne, 
et les animaux sont mjets aux maladies, Men, women, and 
animals are subject to ailments. 

3. The definite article is omitted before (1) names of 
towms (as a nile), but among the exceptions are La ffaye, 
Le Havre, Le Mans, La Rochelle, &c. ; (2) nouns so arranged 
as to form a climax, Fortune, honneur, patrie, fai tout 
perdu. Fortune, honour, native land, I liave lost (them) all; 

(3) nouns used in proverbs or maxims, Pierre qui roule 
nhimasse point de mousse, A rolling stone gathers no moss; 

(4) nouns coming after avec, comme, de, en, entre, jamais, 
ni, par, pour, sur, sans, &c., when the meaning is vague; 
as vol avec e fraction, burglary. 

4. The indefinite article, un, une, is derived from the Latin 
niinicral unus, a, nm, one. In translating into French the 
English indefinite article, a or an, v/e must use (1) the French 
definite article, le, la, les, before nouns of number, weight, or 
quantity, when used in connection with price ; as, Ces plumes 
content un franc la douzaine, These pens cost one franc a 
dozen; {^)par before nouns of time; as, Cents Uvres par an, 
A hundred pounds a year. But the French indefinite article 
must be omitted before (1) nouns indicating trade, profession, 
title, or nationality, except when modified by an adjective or 
other sufficiently determinate noun; as, H est houlanger, he is 
a baker; (2) titles of books; (3) ceni a hundred, mille, a 
thousand, and demi, a half; as, Cinq rmis et demi, Five months 
and a half; (4) nouns in apposition which explain or particu- 
larize each other ; as, Le nommd Poiret, tailleur, Tire man 
(called) Poiret, a, tailor; (5) nouns preceded by quel; as, 
quel hommie! what a man! 

5. The partitive article {dm, de la, de V, des, some or any) Is 
often understood in English without being expressed, e.g. He 
has bread and beer {ie. some bread and beer); but it* must 
always be expressed in Blench (1) before nouns used in a 
]ia,rtitive or restricted sense, ie. where the word some or any 
could be put before the noun without changing the meaning; 
as, Fai du pain, I have {some) bre^td; Fai de la crbrne,, I have 


THJg FRENCH LANGUAGE 


'■m 


{some) cmem ; J^ai des ba$ bleus, I have {some) blue stock- 
ings. (2) Before nouns in a negative interrogative sentence 
when the speaker really means to express a positive opinion; as, 
N^avez-imis pm des liwes f Have you no books '? {i.e. I think 
you have). (3) When a noun follows hiem, la plupart^ &c., as 
Bien des persons^ Many persons; Bmi de ta peine. Much 
trouble; La plupart des nations, The majority of nations. 

6, The preposition de, and not du, de la, or des, is used when 

(1.) A pp^rtitive noun is the complement of a negative 
verb, as Je 7i^ai pas d’a7ms, I have no friends. 

, (2.) A partitive noun being the complement of an affirma- 
tive verb is preceded by an adjective; m H a de bo7is fruits. 
He has some good fruits. 

(3.) A partitive noun is used in a negative interrogative 
sense when the answer is not predetermined in the speaker’s 
mind; as Ne prenez-vons pas de pai7i% 

(4.) A noun follows a collective noun or an adverb of 
quantity; as Ve7id-t-il heaucoup de taffetas? Does he sell much 
sarcenet? Nous myons une wde d’konwies, We see a crowd 
of men. 

Exercise , — In the following examples of the use of the 
articles it will be advantageous not only to observe the special 
forms employed, but to look up the special rule which regulates 
each example. 


Is palais dti roi, 

La conroniie de la reine, 
Les jardins du due, 

Les vertus de la cemtesse, 
L’homme dont vous parliez, 
L’aile de roisean, 
i^es amants de Pdndlope, 
Les heroines de fantiquitd, 
Je Tai donne au roi, 


the king's palace, 
the queefi’s crown, 
the duke's gardens, 
the cou7itess's virtues, 
the man you were speaking of, 
the bird's wing 
the suitors of F^enelope. 
the heroines of antiquity. 

I have given it to the king. 


Je les ai rendns a la princesse, 1 ha^^e restored them, to the princess. 
X’ambition des homines, the ambition of men. 

La heaut^ des femmes, the beauty of 7vomeri, 

Bonnez leurs enseignes aux rdgiments, give their colours to the 
regiments. 

Bonnez leurs dventails aux dames, hand their fans to the ladies. 
Bonnez-moi du bouillon, give me some broth. 

Donnez-moi de la sauce, give me some sauce, 

Bonnez"lui des pommes de terra, give her soim potatoes. 
DoaneZ“leur dss Idgumes, give them soine vegetables. 

Apportez-moi un tire-bouchon, fetch me a corkscrew. 


Pritez-moi une brosse, 

La grandeur d'un homme, 
La modestie d'une femme, 
n montra une fille au doigt. 
Me voilh d fobjet essentiel, 


lend me a brush, 
the tallness of a man. 
the modesty of a woman, 
he pointed out a girl (with hisfnger). 
I am come to the material point. 
Bonnez-le aux femmes aux huitres,j5?i»e it to the oyster-women. 
Fenez ici, la laitiere, come here, milk-woman. 

L’homme au beurre. j’ai besoin de vous, butter-man, / want you. 


CHAPTER IV. 

3S:OUHS, FEOPER AND COMMON — MODE OF FORMING- PLURAL — 
EXERCISES, 

A noun is the name by which a person, place, thing, or 
thought is indicated aiid recognized. 

Nouns have two numhers, singular and plural; and two 
gende7\% masculine and feminine. There is no neuter gender 
in French. 

Nouns are distinguished as proper and co7nmion. The 
former is a name applicable in the same special sense to one 
individual only, as Adam, Eve, Paris, La Seine, Les Alpes, 
VamitiiS, friendship. The latter is a name applicable in the 
same general sense to any of many persons, tilings, or 
thoughts, as Dliormm, man ; la femme, woman ; la rivibre, 
river ; la montagne, mountain. Tliese may be the names of 

(1) reiil beings or things, as le soldi, the sun; la table, the 
table; les chiens, dogs; (2) imaginary ones, as la nymphe, 
the fairy; la gdde, the genius; (3) collective, as Varmde, 
the army; la foide, the crowd; le peuple; (4) abstract, as 
la sagesse, wisdom; lamlev/r, courage; (5) compound, as vm 
mihe-pe'tisde, an afterthought; un cheffd^ oeuvre, a master- 

t 2 e; (6) derivatives, as une plantage, a plot of young trees, 
; plmtatmii, colony or settlement; plantmr, planter; 
plaiitoif, a dibble (used in planting), &c., from plant, a yqung 


tree; (7) words or letters used as nouns, as pourqmi, why;, 
parceqiie, because. 

Proper nouns are used regarding one person only, and are 
therefore always singular, as Corneille et Racine ont illmtrd 
la seine fra7igaise, Corneille and Racine have adorned the 
French theatre; unless when they designate (1) historic or 
renowned families, as les Alexandres, les Cdsars, les Ouises, 
les Bourbons; Les deux Corneilles sont nds d Rouen, The two 
Corneilles were born in Rouen; (2) names of countries and 
places, les A7ndriques, les hides, les Alpes; La Seine a des 
Bourbons, le Tihi'e a des Cesa/t's, The Seine has its Bourbons, 
the Tiber its Cmsars ; (3) persons who resemble in power, 
nature, talent, &c., those whose names are used to denote 
them, as Les CoT7ieilles, les Racines sont 7'ares — Poets like 
Corneille and R^acine are rare; (4) the titles of books, works 
of art, &c., as E7ivo7jez-moi deux TeUmaques, Send me two 
[copies of] Telemachiis; Tout le monde ne sait pas la valeur 
des Elzidi's et des Raphaels, Everybody does not know the 
worth of [editions of] Elzevirs and [the paintings] of Raphael; 
Nom avo7is achetd, en Espagne, deux mag7iifiques Murillos, 
We have bought in Spain two splendid [paintings of] Murillo. 

Common no7ins may be used either in the singular or 
the plural The singular denotes one of the land named, 
the plural any number more than one. 

MODE OF FORMING THE PLURAL. 

The plural is indicated in general by the addition of s to 
the singular — le plre, the father, les peres, the fathers; 
la mire, the mother, les mires, the mothers. 

It is to be observed that these rules for the formation of 
the plural of nouns are more matters of orthography than of 
pronunciation, as the letters added are in general left un- 
sounded, unless when carried over by liaison. 

But (1) nouns whose singular end in s, or a letter including 
the sound of s(as x and z), remain unchanged in the plural — 
le fils, the son, 7^5 fils, the sons; le hdros, the hero, les hdm, 
the heroes; la faux, scythe, les faux, scytlies; voix, the 
voice, les voix, the voices; le nez, the nose, les mz, the noses; 
le gaz,%ds>,les gaz, 

(2) Nouns ending in the singular in aiu, eau, eu, and oeu 
add X to form their plural — dtau, vice, dtaux, vices; bateau, 
boat, bateaux, boats ; feu, fire, feux, fires ; vosu, vow, vmux, 
vows; except le landa^i (a kind of carriage invented in 
Landau, a town in Bavaria), les landaits, and bleu, blue, les 
hleus, blues (speaking of differing shades). 

(3) Though nouns in ou follow the general rule, 2 ^^ clou, 
nail, clous, nails; sou, sous, &c., yet the following seven add 
X : — bijou, jewel; caillou, flint or pebble; chou, cabbage or 
pufl-paste; genou, knee; hiboit, owl; joujou, toy or hobby, 
and po7i, louse. 

(4) Almost all nouns in al change these letters into au.v 

for the plural — ckeval, horse, chevaux, horses ; 7nal, evil, 
maux ; tribunal, tribunal, trihunaux, &;c. ; but {a) aval, 
surety; hat, ball; cal, hard skin, bunion, or corn; carnaval, 
carnival; jackal; (a land of) whale ; 7iopal,{2^ 

plant); pal, stake or post; feast, and some other little- 
used words follow the general rule and add s; (f) archal, 
wire; bauchal, a bow-legged man ; chenal, channel, water- 
course; sandal, sandalwood, are not used in the plural. 

(5) Nouns ending in ail form their plural in s, as camail, a 
short cloak with a hood (used for winter wear by the clergy), 
cam, ails ; ddtail, details ; but ail, garlic (except in botanical 
language, when it takes ails, or when gousses fail, cloves 
of garlic, is used insteiid); hail, lease; coi^ail, coral; dnail, 
enamel; soupirail, va7htail, and vitrail take aux, hoMx, 
coraux, soupiraux, va^itaux, and vitraux: hdtail becomes 
bestiav,x, cattle. 

The gist of these rales may be briefly set before the mind 
in the following tabular form. French nouns ending in any 
non-sibilant letter generally form their plural from the singu- 
lar thus — 


Sin^lar. 

Plural. 

Singular- 

Plural 


s 

as plage 

plages 

au 

anz 

beau 

beaux 

eu 

eux 

jeu 

jeuz 

ou 

oux 

chou 

choux 

al 

aux 

cheval 

chevaux 

ail 

aux 

traviul 

travaux 
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Tlie words aieul, ml^ mil Ime a double plural : tliiis, meat \ 
has its plural . when designating, ancestors^ la gloire 
de ses mmx ; dieuls when designating grandfathers (paternal 
'and maternal), erimre. ses deitso dimls. 

del has its piiirai cieh for skies of pictures, bed-testers, 
ceiling of a stone quarry, and climate, Vltalie est sous u% des 
plus beaux dels de Europe; cieux in the sense of heaven, 
le Toymmie de& cimix. 

(Eil has its plural ymix when signifying the sight ; mils in 
other cases, des mils-de'-hmuf {o'^dX windows). 

, Tramil takes 5 (1) when it signifies, a machine for shoeing 
or grooiii,mg horses; and (2) when it is used for an official 
report furnished by statesmen. In all other cases it takes 
aux; tm universal (in logic) makes les universaux. 

Words of more than one syllable, ending in ant or ent, 
retain t final in the plural, though it is omitted by some 
authors ; thus, des enfants, and not des enfans. The forty 
g! the French Academy and the best modem gramma.rians 
concur in this. , 

The Mowing nouns have no plural in French: — (1) the 
names .of metals, taken in general, as Vor^ gold; P argent, 
silver; le mdvre, copper; le plomh, lead; le fer, iron. We 
do indeed sometimes say les fers, les plonbs, &c,, but then 
we consider tliese meta-ls as wi’oiight, and do not speak of 
them in the genera! mass. 

(2) The names of habitual virtues and vices, such as la foi, 
faith ; fespdrance, hope ; la charite\ charity ; la prudence, 
prudence; Vorgudl, pride; V avarice, covetousness; la justice, 
Justice; IHnmcence, innocence, &c. 

(3) Infinitives and adjectives used as nouns, e,g. le boire, 
drinking; le manger, eating; le heatt, the beautiful; V utile, 
the useful; le vrai, the true, &c. 

(4) The names of the sciences and arts, e,g, d agriculture, 
imtronomie, la hotmdgue, la chimie, chemistry; tapemture, 
painting; la rhdtorique, la sculpture. 

(5) The Mlowing nouns have no singular in French : — 


Xes accordaiiles, 
Les ag.r 6 s, 

Les agnets, 

Les alentours, 
Les ambages, 
Le.s anc^tres, 
Les annales, 

Les appas, 

Les archives, 
Les armoii'ies, 


Les arrhes. 

Les atonrs, 

Les besides, 

Les bris(ks, 

Les broussailles, 
Les caleiides, 
Les caiacombes, 
Les cisailles, 

Les ciseans., 

Les complies. 
Les confins, 

Les d^^conibres, 
Les depeas, 

Les doleanees, 
Lea ecrouelles, 
Les eatriwes, 


e.fjffmmis, 

rlyffing. ^ 

hiding-places. 

emdrons. 

circumUcution. 

ancestors. 

afinalst 

charms. 

records. 

coat of arms. 

arrears. 

pledges. 

elegant dress, 

spectacles. 

tracks. 

briars. 

calends, 

catacombs, 

clippings. 

scissors. 

evtJiing ptr ay ers, 

the confines, 

Tubhish. 

cost, 

complaints, 
the king's evil 
shackles. 


Les entrailles, bowels, 

Les entrefaftes, meanwhile. 

Les dphemeiides, ephmnerides* 

Les ^pousailles, espousals. 

Les fastes (de rhistoire), calendars, 
Les fiaa9ailles, betrothing. 

Les fonts (baptismales),/o«^«. 

Les fraia, expenses, 

Les faiidrailles, funeral. 

Les gens. people. 

Les hanbans, shrouds (of a ship). 
Les joachets, spills {for games), 
Les lupercales (fetes cA^\l'^percaUa 
Les manes, departed spirits. 
Les materianx, materials, 

Les moeurs, manners, morals, 
Les monchettea, snufiers, 

Les mnnitiorss, ammunition. 

obsequies, 
tweezers, 
tears. 

first-fruits, 
relations. 


Les obseqaes, 
Les pincettes, 

, Les plenrs, 

Les premicea, 
Les proches, 
Les reprisa,il!es, 
Les teia'ihres, 
Les vivres, 

Les vepres, 


repi’isa.ls. 

darkness. 

victuals. 

mspers. 


There are in French, as in English, a number of nouns 
wMcli liave a meaning differing in the plural from that which 
they have in tlie .singffiar. 

The fcdiowlng are some of the most coiiimori. Tiie plural 
Is not, however, always limited to the s|)ecial meaning here 
given, but may be used simply as a pdiiral of the singular 
noun, and retain the meaning of it 

■ Singitlar. PbiraL 


Aboi, barking. 

Arret, sentence., seizure. 

Assise, course (in building)., lay 
Ghansse, hood (academic), 
Cisean, chisel. 

Effet, efiect, result. 

state (in all seims). 

VOL. r 


Abois, death-agony. 

Arrets, arrest (nillitarg). 
Assises, assizes. 

Chausses, breeches. 

Ciseaiix, scissors, 

Effets, ejects, goods. 

^tats, estates (ParUament), 


Plural,. 

Etres, _par!;s of a house. 

Feis, fetters. 

Gages, wages. 

HsLideB, clothes, 

Lettres, literature, 

Limbes, Umbo, outskirts of hell, 
Lumibres, knowledge. 

Lunettes, spectacles, 

Manibres, manners, 

Tronsses, breeches. 

Troupes, troops, soldiers. 
Vacances, holidays. 


The formation of the plurals of compound nouns is regu^ 
lated by (1) the nature of the words compounded, and (2) the 
sense in wMch they are taken when so compounded, in which, 
case the meaning guides us to the proper method of indicating 
the plural. 

Compound nouns are most irequeiitly formed in the follow- 
ing eight ways, viz. : — 

1. By the union of two other nouns, in which case both 
take the plural ending. 


Singular. 

Etre, being, 

Fer, iron. 

Gage, pledge. 

Harde, herd, leash. 

Lettre, letter (in all semes). 
Limbe, limb (of the moon). 
Lumibre, light. 

Lunette, telescope, 

Manibre, manner, 

Trousse, bundle. 

Troupe, troop. 

Vacance, period during which 
1 is vacant. 


Un beau-pbre, 
Un chien-Ioup, 
XJn chou-fleur, 
Un foormi-lion, 


father-in-lam. 

wolf-dog, 

caulifiower, 

earwig, 


Les beaux -pbrest, 
Les cbieiis-loups. 
Les choux-fleurs, 
Les fourmis-lions. 


But chlvre-feuille, honeysuckle, makes chbvTe-feuilles ; 
hawe-sac, knapsack, hmre-sacs, hotel-dieu, hospital, hotels- 
dieu. 

2. By joining an adjective to a noun, when both receive 
the plural augment. 


Un basse-cour, 
Un grand-pbre, 
Un procbs'verbal, 


poultry-yard, 

grandfather, 

prosecution. 


Les basses-cours. 
Les grands-pbres. 
Les procbs-verbals. 


But grand! -mb.re, grandmother, makes grand! -mlrm; and 
grand! -rnesse, high mass, g'mnd^- jrmses. 

3. By uniting two nouns with a preposition, when the 
first alone is pluralized. 

Un arc-en-eiei, rainbow, Les arcs-en-cieL 

Un basse-de~viole, violoncello, Les basses-de-viol©. 

Une canne-b-e'pde, swordstick, Les cannes-a-dpde. 

Un chef-d’cEUvre, masterpiece, Les chefs-d’oeuvre. 

4. By placing a preposition before a noun, in which case 
the noun takes the plural ending. 

Un contre-mse, counterplot, Les contre-mses. 


5. By uniting a verb and a noun, Rdveille-matm, alarm. 

6. By prefixing an adverb to a noun, in which case the 
latter takes the plural — Andhre-garde, rearguard, arribre- 
gardes. 

7. By conjoining a verb and an adverb, when no change is 
made in the plural — Pmise-partout, skeleton key or keys. 

S. By conjoining two adjectives, when each may be plural- 
ized — Ene douce-mwiie, bitter sweet. 

Though the Academy has decreed otherwise, every jiage of 
modern French literature contains nouns derived from dead 
or foreign languages, whieli become by long and frec|uent use 
naturalized, and tliese are pronounced and form their plurals 
as if they were indigenous terms. Hence such words as the 
following take their plurals thus — 


Singular. 
Un aceessit, 
Un agenda, 
Un album, 
Un alguazil, 
Un ailnea, 
Un alto, 

Un aparte, 
Un aviso, 

Un bey, 

Un bifteck. 
Un bravo. 
Un concerto, 
Un concetti, 
Un ddbet* 


Plural, 
des accessits, 
des agendas, 
des albums. 
de.s alguazils. 
des aliaeas, 
des altos, 
des apartdis, 
des avisos, 
des beys, 
des biftecks. 
des bravos, 
des concertos, 
des concettis. 
des debets. 


Singular. 
Un deficit, 

Un diorama, 
Un domino, 
Un duo, 

Un duplicfita, 
Un bclio, 

Un embargo, 
Un errata, 

Un examen, 
Un ex^at, 

Un fandango, 
Un folio, 

Un toinim. 

Un frater, 


Plural. .' . 
des deficits, 
des dioramas, 
des dominos, 
des duos, 
des dupiicatas 
des echos, 
des embargos. 
des erratas. 
des examens. 
des exeats, 
des fandangos, 
des folios, 
des forums, 
des fraters. 
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Slngute,. , Piiiral. Sfagute. FiuraL 

0,n hidalgo, des hidalgos. , tin qiiatnor, des qnatuors. 

Un iaihrogilo, (ie» imbroglios. Un quidam, des quidams. 

Uu impromptu, des impromptias, Un qaiproqno, des quiproquos. 

tJne lady, des ladys. Un qiiolihet, des qaolihets. 

Un lavabo, des lavabos. Un reeepissd, des recepisses. 

Un iazzi, des laazis. IJn recto, des rectos. 

Un lord, des lords. Un reliqiiat, des reliqmts, 

Un lumbago, des Inmbagos. Un satisfdcit, des satisfdcits. 

. Un macaroni, des macaronis, Un solo, des solos. 

■ Us magister, des magisters. Un specimen, des specimens. 

Un .masiiiimn, des masiiimms. Un tibia, des tibias. 

Un memento, des mdmeiitos. Un tilbury, des tilbnrys. 

Un.mdmorandam, mdmorandnms. Un tory, des torys. 

/ Un museum, des mnsemns. Un trio, des trios. 

Un numt^o, des niimdros. Un ultimatum, des ultimatums. 

Un'opdra, des operas. Un verso, des versos. 

Un oratorio, des oratorios. Un vertigo, des vertigos. 

Un palladium, des palladiums. Une villa, des villas. 

Un panorama, des panoramas. Une virago, des viragos. 

Un pensnm, des pensums, Un visa, des visas. 

Un piano, des pianos. Un vivat, des vivats. 

Un pkcet, des placets, Un zdro, des zdros. 

When such words (1) are not in common use, or (2) have 
acquired a specific place as technical terms in the sciences or 
the arts, they retain their classical or foreign forai : thus the 
French write, without s, exeqicatur, veto, criteriiwin, and use 
It mas^irnmn, les maxima; It minimvm, les minima^ &c. 
They also preserve in the plural the foreign forms of such 
words as — 


Singular. 

Un aviso, 

Un carbonaro, 
Un cicerone, 
Un dilettante, 


Plural 
les avisi, 
les carbonari 
les ciceroni, 
les dilettanti. 


Singular. 

Un lazzarone, 
Un libretto, 
Un quintette, 
Un soprano, 


Plural 
les lazzaroni. 
les libretti, 
les qnintetti. 
les soprani 


BXEBCISE I. 


Write out the plural of the following nouns, indicating 
In red the change made: — Agneau, Iamb; meal, ancestor; 
ami, friend; miiral, admiral; animal, animal; arsenal, 
arsenal; arm4t, army; attirail, implements; aveu, confes- 
sion; avis, advice; hal, hall; Uhlioth'eqite, library; hU, wheat; 
caillou, flint; canal, canal; caporal, corporal; chapeau, 
hat; cheveu, hah*; choiw, choice; del, heaven; cmir, heart; 
commis, clerk; co%, neck; corail, coral; cour, court; couteau, 
knife; cristal, crystal; croia:, cross; cMhat, debate; diamant, 
diamond; doute, doubt; dimeni, element; tide, pupil; 4mail, 
enamel; enfant, child; 4p{der, grocer; 4mntail, fe,n; femme, 
woman or wife; fiUe, girl or daughter time; fou, fool; 
gant, glove; g4n4ral, general; genidhomme, gentleman; 

f ouvernail, helm; h4Titier, heir; homme, mm.; honne%^, 
onour; hopital, hospital ; in-folio, m)lo;joujou, toy; joyau, 
jewel; licou, halter; lieu, place; livre, book; madrigal, 
madrigal; maison, house; ma?, evil; mar4chal, marshal; mer, 
sea; mother; moineau, sparrow; mois, month; mo7i- 
near, sir, gentleman; neveu, nephew; nez, nose; ceil, eye; 
oiseau, bird; op4ra, palais, palace; papier, paper; 

p&rdrix, partridge; father; piedestal, pedestal; 

poitrail, the breast of a horse; church-gate; 

pvpitle, ward; r4gal, treat; rival, rival; roseau, reed; senti- 
ment, feeling ; s4rail, seraglio ; serw£7it, oath ; signal, 
signal; son, penny ; soupirail, air-hole; travail, worh ; trihu, 
tribe; tribunal, txihxm&X; in tribute; trou, hole ; tutmm-, 
guardian; vassal, vassiil; ?;er, worm; vers,y^xm,)im; vertu, 
virtue; vieillurd, old man; dllageois, countryman; voisin, 
neighbour, 

BXBEOISEB IN 'J?H1 BIAUINO OF FBENOH. , 

The folkjwing sentences will, we believe, be found to cour 
cain in them every case which can arise in the pronunciation 
of French, and therefore condenses into the smallest possible 
compass a complete series of exercises, by tlie constant perusal 
of which a practical power over French pronunciation may 
be acquired. The .student is recommended (1 ) to go over each 
phrase carefully, with the instructions given in Chapter IL 
Before Mm, marking any special point over the words or 
toses as they occur — t.g. (<a!) tide off the silent letters, 
h) indicate the liaisons, (t?) place above the vowds the 


smd (cQ above any consonant wMd). 


exceptional pronunciation ; (2) to commit the French sen- 
tences to memory, and learn, to repeat them 'as tests, refer- 
ences', and examples for similar collocations. , It is often 
advantageous to copy out such sentences, and to repeat them 
from mmnory, using the , copy for indicating, in red ink, any 
special slip in pronunciation made. 

1. Nous fumes au spectacle Mer au soir. 2, Ma grand’- 
m^re et mon oncle y furent aussi. 3, Pendant- qu’on jouait 
une sc^ne infiniment touchante, la femme de Monsieip' No§I, 
fit un si grand eclat de rire que j’en eus honte. 4, Qu’est ce 
que e’est que Monsieur Fabre? II est bonnetier. 5. II faut 
qiie I’Ume soit immortelle. 6. La mort couxait de rang en 
rang. 7. Le vent souffle du sud-est. 8. Nos moeurs mettent' 
le prix i nos richesses. 9. Ah, mon fils malheureux ! peut- 
etre qu’il est maintenant enseveli dans les profonds abtmes 
de lamer., 10. Madame 'Bmn est une femme abst.raite. 11.; 
Adam et Eve furent nos premiers parents. 12. II estabsurde 
et impossible de le faire. 13. Cela n’en est pas le sens. 14. 
II y arriva avec qimtre de ses gens. 15. La fi^vre jaune ha 
saisit, et ils moururent tons. 16. II a differe son voyage jus- 
qu’a la mi-aout. 17. Je connais un des premiers officiers du 
roi. 18. II devint extr^mement obscur, et le passage 4tait 
long et etroit. 19. Quand il entendit le nom de son p^re, il 
se mit k pleurer. 20. Il a si grand appetit qu’on ne pent le 
rassasier. 21. II est sofil de perdrix. 22. J’ai grand^ soil 
23. Il etait sur un trone di voire. 24. Vos habits sont 
mouilles. 25. Que dirai-je 1 Parlerai-je ou non ? 26. Parle- 
je bien Francais '? 27. Ai-je encore des amis 1 N’aurai-je 
pas de confiance eii eux 1 28. Dusse-je y p4rir, jirai. 29. 

Ne me suis-je pas blesse ? 30. L’homme avait un air benin. 
31. Ces paroles b^nignes lui plaisaient. 32. Connaissez-vous 
le cure de la paroisse ? 33. Il croyait sentir en lui quelque 
chose de divln. 34. Ces paroles divines firent renattre la joie 
dans son emur. 35. La sculpture doniie de Fkme au marbre. 
36. Je Fairae bien. 37. C’etait un jour solennel. 38. J’ai 
achete dix chevaux. 39. J’ai dix oiseaiix, 40. Il y en a 
dix, 41. J’ai achet6 sept pommes. 42. Il n’y en a que six. 
43. J’ai pris six alouettes. 44. Tenez, voilk six sous. 45. 
J’y suis alle neuf fois. 46. Venez k neuf heures. 47. li 
porte des habits neufs. 48. Ne concevez pas de soup^ons 
contre lui. 49. Il a soustrait ce qu’il y avait de meilleur 
dans le logis. 60. Le sous-pied est rompu. 61. Je n’en 
puis plus. 

TRANSLATION. 

1. We were at the play yesterday (at) evening. 2. My 
grandmother and my uncle were there also. 3. Wliile they 
played a scene peculiarly pathetic the wife of Mr. Noel raised 
a shout of laughter so great that I had shame — i.e. felt 
ashamed of it. 4. What is it tliat Mr. Fabre is ’? He is a 
capmaker. 5. It is necessary that the soul should be im- 
mortal (the soul must be immortal). 6. Death ran from 
rank to rank. 7. The wind blows from the south-east. 8. Our 
morals put the price upon our wealth. 9. All, my unfortunate 
son I perhaps (that) he is now buried in the profound depths 
of the sea. 10. Madame Brown is an absent-minded woman. 
11. Adam and Eve were our first parents. 12. It is absurd 
and impossible to do so. 13. Tlmt is not the meaning of it. 
14. He arrived (there) with four of his servants. 16. The 
yellow fever seized them and they all died. 16. He has put 
off Ms journey till mid- August. 17. I know one of the first 
officers of the king. 18. It became exceedingly dark, and 
the passage was long and narrow. 19. When he heard the 
name of Ms father he began to weep. 20. He has so great 
an appetite that one cannot satisfy it. 21. He is satiated 
with partridge. 22. I am very thirsty (I have great thirst). 
23. He was upon a throne of ivory. 24. Your clothes are 
wet. 25, What shall I say I Shall I speak or not? 26. Do 
I speak French well ? 27. Have I still friends ? Shall I 
not have confidence in them 1 28. Although I (ought I to) 

perish there, I will go ! 29. Have I not wounded myself? 
30. The man had a kindly appearance. 31. These kindly 
words gratified him. 32. Do you know the clergyman ot the 
parish ? 33. He believed he felt something divine in himsell 
34, These divine words made joy arise again (to be reborn) in 
Ms heart. 35. Sculpture gives soul to marble. 36. 1 love him 
(it) well. 37^ It was a solemn day, 38. I have bought ten 
'I Imve.ten birds. 40. Tiiere are ten of thepL 
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NATURAL PHILOSOPHl. 


41. I have bought seven apples* 42. There are only six of 
them. 43. 1, have caught. six larks. 44. Stay ! there are six 
.under; . 45. I have gone there nine times. 46. .Come at nine 
o’clock.' 47* He wears new clothes. 48. Do not imagi.ne 
.suspicions against him. , 49, He .has taken away what 
was best in the house. 60. The gaiter-strap (under-foot) is 
/broken.; 51. , I can do no. more. 


' B-ATHRAL PHILOSOPHY.— GHAPTSR lY. 

■'iEr.f^ND A.m THIBn UAWS OF MOTION — COMPOSITION AND 

Kl-JSOliC'TION OF FOECES — PABAXiMLOORAM OF FORCES — 

SQOALITY OF. MOMENTS — PARAXXHL FORCES. 

The second law of motion is — The chaTige or alteration of 
mot-mi, hy any estemal force, is always proportional to that 
force,, ana in the direction of the right {straight) line in which 
'it acts. The word motion is used here as the equi%^alent of 
wliat has been dehned as momentum, in which the quantity 
of matter moved is taken into account as well as the rate at 
which it travels. For example, there would be the same 
change of motion whether the velocity of 6 lbs. was changed 
1 foot a secoiidj or the velocity of 1 pound 6 feet a 
second. The change of momentum would be six in either 
case. 

This second law, stated in terms of momentum, is — The 
mommitum or quantity of motion generated by a single 
impuUe, or any momentary force, is as the generating force 
— that is, m as/, when w denotes the momentum and /the 
'force. Every enect is proportional to its cause; therefore a 
double force will impress a double quantity of motion, a triple 
force a triple motion, and so on. Impressed force is used here 
for impulse, in which the time the force acts is taken into 
account as well as the intensity of the force. Thus the 
‘impulse or i,mpressed force would be the same whether a 
force of a poundal were acting six seconds or a force erf 
six poimdals were acting one second; in either case the 
impulse or impressed force would be six. When an unbal- 
anced external force acts upon a body it changes the velocity 
of the body in the direction in which it acts, and the accelera- 
tion produced in a given time is precisely the same whether 
the body is at first at rest or in motion, or whether the force 
is acting alone or with other forces. When the accelera- 
tion is opposed to the original motion of a body it is called 
retardatio-n. 

The mo7n&}Ua m quantities of motion in moving bodies 
are in the compound ratio of the masses and velocities. The 
motion of any body being made up of the motion of all its 
parts, if the velocities be equal the momenfei will be as the 
aiasses ; a double mass will strike with a double force, a 
triple mass with a triple force, and so on. Therefore the 
motive force is as the velocity; and as the impulse is as the 
force which produces it, the momentum is as the velocity 
when the mass is the same; and as the momentum is as 
the mass when the velocity is the same, when neither are 
the same the momentum, is in the compound ratio of both the 
Uiass and velocity — -that is, m as bv, when h represents the 
body or quantity of matter to be moved, and u the uniform 
velocity generated in A 

Again, the spaceii described by bodies in uniform motion 
are in the compound ratio of the velocities and the times 
i'H their description. In uniform motion the greater the 
udocity the greater is the space described in any given time; 
there f<*»re the space is as the velocity when the times are equal, 
and when the velocity is the same the space will be as the 
time — that is, in a double time a double space will be described, 
m a triple time a triple space. Consequently the space is in the 
comjioi.uid ratio of the velocity and the time of description — 
that is, s as t% when s represents the space described by the 
body 0 , and t the time describing the space s, with the 
velocity v. 

From these three general proportions— /as m (force is as 
momentum), m as bv (momentum as the product of velocity 
■and Uiass), and s as tv (space described as product of time 
•and velocity) — the general relations of these six auantities in 


uniform motion and impulsive or percussive forces are obtained, 
and all questions relating to uniform motions and the effects 
of momentary or impulsive forces may be resolved. These 
general relations are — 
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The path that a body will take when acted upon by two 
forces at the same time may be found by drawing a parallelo- 
gram, the two contiguous sides of which represent the two 
forces acting upon the body. The one side will be the path 
the body would have taken had it been acted on by tliat force 
alone, and the other side would be the path it would have 
taken had it been acted on by the other force alone. The 
diagonal of the parallelogram will therefore represent the 
path taken by the body when acted upon by the two forces 
together. TWs is called the parallelogram of motion. 

The third law of motion is — That action and reactim 
between any two bodies are equal and contrary; that is, by 
action and reaction equal changes of motion are produced in 
bodies acting on each other, and these changes are directed 
towards opposite or contrary parts; or, in other words, action 
and reaction are equal and opposite. When the hand is 
pressed against a wall the pressure is resisted by the wall, 
and the reaction exerted by the wall is equal and opposite tu 
the pressure of the liand; In this instance the action and 
reaction are both pressures, and without motion. The recoil 
of a cannon, when the ball is fired, exhibits a quantity of 
motion exactly equal to that of the ball, and tins recoil is 
a force capable of performing work; in the instance of the 
Moncrieff gun-carriage it has been utilized for the mechani- 
cal self -adjustment of the gun after discharge. In this instance 
the reaction is equivalent to quantity of motion, exactly 
equal and opposite to the action. Thus the words action 
and reaction are the equivalent to energy; and the third law 
of motion therefore expresses in a few words the great principle 
of the indestructibility of energy. Motion Is not destroyed 
by friction; the movement of the mass is replaced by the 
motion of the individual molecules. Neither is energy de- 
stroyed by impact or otherwise; for whenever motion ceases, 
whether it be apparent and that of the mass, or insensible 
and that of the molecules, new positions are taken up, andi 
potential energy supplies the place of energy of motion, and 
there can be no destniction of the source of energy whatever. 
This is the principle of the conservation of energy. As poten- 
tial energy disappears energy, or the energy of motion, 

comes into operation, and the sum of these energies is constant 
throughout the universe. It is as impossible to create or 
destroy energy as it is impossible to create or destroy 
matter. 

The equilibrium of a body necessarily implies that it is acted 
upon by more than one force at the same moment of time. 
The simplest state of equilibrium is when the body is acted 
upon by two forces of equal nnignitude in opposite directions 
on one point; thus the three elements of direction, magni- 
tude, and point of application of the forces are in their sim- 
plest relation. These elements, however, may be variously 
combined in various systems of forces in equilibrium; the 
conditions of equilibrium will, however, be determined by 
the application of the fundamental law of the parallelogram 
of forces, by which the combination of several forces into one 
resultant is termed the composition offerees, and the decom- 
position of one force into two or more components the reso- 
lution of forces. Of the great variety of cases that oocux 
in the comnosition of forces, that in which two farces act upon 
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a point In different directions is the m@st important, ^ The 
two unequal forces ap and aq (fig, 1) act upon the point a 

in the directions of the 
arrows a p and a q, and 
with magnitudes ex- 
pressed by a b and a o. 

y i'heir resultant, or ^ the 

/ / single effect of their joint 

/ action, will be expressed 

^ direction and 

^ magnitude by the dia- 

ironal of a parallelogi'am, of which ab, ao are the sides. 
L^'raw G r>, b t> parallel to a b, a o respectively, and draw 
ti:e diagonal a d; then ad, acting on the point a, is their 
resultant. This law is termed the faralleUgram of forces ; 
It is tlis foundation of all statical investigations, and 
is deduced from Newton’s laws of motion; that is, by the 
first law It is force alone which can produce a change of 
motioFi in a body, and by the second law the change of 
motion, is proportional to the mass of the body multiplied into 
the force employed, and takes place in th,e direction in which 
the force acts. Tlierefore when two forces act at the same 
Instant in flifferent directions on a body, each force impresses 
upon it t,he exact change of velocity which it would have pro- 
duced had it acted singly upon the body when at rest, and 
each force is proportiouRil to the change of velocity which it 
produces. This principle may be proved experimeataily by 
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same way a second resultant of the first one and a third force 
is found, and so on, combining them one by o.iie together into- 
the whole effect of the system of forces. Let a a p®, a p®, , 
AP^,. A F® '(fig. 3) be forces acting on a point a. It is imma- 
terial in what order the ■ forces are combined, the resultant is- 
the same. The two forces, af\ af\ being completed into & 


rr / 




three weights, Wj, Wg, (fig. 2), the cords from wMch pass 
over three pulleys, Pi, p^, Pg. Let the three weights come to 
rest, then o is the point at which the forces meet, being re- 
presented in direction by the cords, and if the apparatus is 
placed in front of a large board, lines coinciding with the 
direction of the cords o Pi, o Pg, o Ps can be traced upon it. 
K, then, the number of ounces in the weight Wi be set off in 
inches along the line o p^ at p, and the number of ounces in 
be set off along o p« at q, and the parallelogram o p a q 
com])leted, the diagonal o e is exactly equal to and in a right 
line with o s, proving that the components Wi, Wg, acting 
along their cords on the point o, being expressed by the sides 
of a parallelogram, its cHagonal will express their resultant, 
since it is ec^ual and opposite to the force o s exerted by the 
weight Wg on the point o, which is therefore in equilibrium. 
If parallelograms are constructed on either of the other two 
pairs, Wj, Wg or Wg, Wg, in each case the remaining third force 
will balance the resultant of the other two. Therefore any 
one of three forces in equilibrium and acting on a point, will 
be expressed by a line equal and opposite to the diagonal of 
the parallelogram formed by the other two. 

When more than three forces act on a point and in one 
plane, in estimating the statical effect of the forces, any two 
of the forces may be represented by their resultant* m the 


parallelogram by drawing p®b, p^b parallel to them, the dia-' 
gonal A B is their resultant; in the same way, completing the^ ' 
parallelogram of the resultant ab and p®, the, diagonal ao is- 
obtained, the resultant of the two forces, and so on. Another 
method would be to draw b parallel and equal to a p®, and 
towards the same part of the plane, thus at once obtaining 
the resultant a b. To combine a b and a p®, draw b o equal 
and parallel to a p®, and a o is their resultant, and of course 
is the resultant also of a p^-, a p^, a combined. Again, draw 
on equal and parallel to a p^, the next force, and join ad for 
the next resultant. Lastly, draw be equal and parallel to 
the remaining force, a p®, and a e, the last resultant, will re- 
present the equivalent of the effects of the five forces. The 
point A therefore, acted on by these forces, is urged in the 
direction a e by a force equal to it in magnitude. To estab- 
lish equilibrium, the force ae®, ora system of forces whose 
resultant is ae®, equal and opposite in direction, must be added. 

The figure a p^ b on e, formed by drawing its sides succes- 
sively equal and parallel to the forces ap\ ap®, a p®, &c., is 
termed the polygon of the forces of the system from which it 
is constructed. 

An important geometrical form of the law of equality of 
moments is illustrated in fig. 4 Let a b represent a force in 
magnitude and direction, 

then its moment in relation ' yi' 

to any point, a, is equal to / 

A B X D 0 , the perpendicular / 

dropped on it from D. Join / 

1) A, D B, and the area of the / 

triangle dab — abx|-do. / 

Therefore the moment of / 

the force a b, in relation to / 

D, is twice the area of that J J 

triangle, from which the 

following law is enunciated : — “ If any number of forces, 
acting in the same plane, and being in equilibrium, are repre- 
sented by lines, and the extremities of all these fines are 
joined with any point in the plane, the sum of the areas of 
i the triangles thus formed, which have for their bases forces 
tending to turn the system in one direction round the point, 
shall be equal to the sum of those having for their bases those 
forces tending to turn it in the opposite direction.” 

In those systems of parallel forces in which all act in the 
same plane, a line wMch is perpendicular to one will be so to 
all. If, therefore, a, b, o, d, e, f be a system of parallel forces in 
equilibrium (fig. 6), and E®F®bea perpendicular to them, produce 
their directions to meet it in a, 5, <?, d, e, /. Since they may act 
in any point in their directions without affecting their equili- 
brium, let them be applied at these points. Therefore, by 
applying the conditions of equilibrium in reference to the 
point the sum of the moments of the tliree forces a, b, o, 
acting in one direction, is equal to that of the sum of the 
moments of the forces d, e, f, acting oppositely, and their 
equilibrium about any point resolves itself into that of action 
and reaction, as they then act in the same straight fine in 
opposite directions, the sum of a, b, o being equal to that 
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■of B, E, p. When three parallel forces acting on a straight Hne 
are in ecpiilibriunij two of them will "be opposed to the third, 
which must act between them, and he equal and opposite to 


Fig. 6. 

A B , C 
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their resultant. Let a, b, c he three forces acting on the line 
1 F o (%. 6). Then applying the equality of moments in 
reference to the point % a and o act in opposite directions, 
while B has no moment at all, as it acts directly on o. The 
moments of a and c must therefore be equal about the point 
and AXBG = 0XFa, and therefore a : o : : p o : e o ; that 
is, the extreme forces are in- 
versely as their distance from the 
middle one. In general, of three 
parallel forces acting in equili- 
brium on an indexible line, the 
first is to the third as the dis- 
tance of the third from the 
second is to that of the- first from 
the second, and the sum of the 
first and third is equal to the 
second- If the line bp diange 
its position for any obliquity with 
the forces, as the position e'f', 
then as 0 e and g p are still the 
distances of the forces a and 0 
from a, the forces a, b, 0 will yet 
be in equilibrium. 

Whenever a system of parallel forces reduces to a single 
resultant, those forces have a centre ; that is to say, if each 
of the forces acts at a fixed point, there will be a point tlirough 
which ' the direction of the resultant will pass when the 
directions of the forces are turned through any equal angles 
round their points of application in such a manner as to 
preserve the parallelism of their directions. This is illus- 
trated when the parallel forces are the weights of the re- 
spective molecules or particles of matter forming a solid body, 
and the forces all acting towards the same part will liave as a 
resultant their sum. If the body be held in different posi- 
tions, tlie lines ox direction of the resultant will all intersect 
in one point, their centre. That point is called the centre of 
gravity of the body. 



CHAPTSE ¥. I 

GEAVITATION : — OAVBNMSH’S EXPERIMENT — ^ CENTRE OF 
, , URAVITy , — STABiniTV — LAWS OF FALLING BODIES — 
ACCE DEH ATION-— PRO JECTILES — MEASUREMENT OP VELOOITt 
OF DESCENT— PENDULUM — COMPOUND PENDULUM.— SECONDS 
PENDULUM — ^ CAUSES MODIFYING TERRESTRIAL GRAVITA- 
TION — APPLICATION OF P.EN 0 ULUM TO CLOCKS — BALLISTIC 
PENDULUM. 

The force or mutual action by which the material particles of 
all bofiies tend incessantly to approach each other, and which 
all bodies, either at rest or in motion, exert upon one another, 
is termed gravitation. The existence of a mutual attraction 
between the masses of the sun, the earth, and the planets 
was assumed by Kepler, and the theory of gravitation was 
likewise recognized by Bacon, Galileo, and Hooke. .But Sir 
Isaac Newton was the first mathematician who established 
the law of universal gravitatmi^ and demonstrated that the 
same law by which bodies at, the earth’s surface descend, pre- 
serves the planets in their orbits, and regulates their motions; 


and Hewton was the first who showed that Kepler’s laws 
were necessary, upon the supposition of an attraction in- 
versely as the square of the distance, and impossible upon any 
other hypothesis. TMs law, which expresses the attraction 
of each particle of matter of the one body upon every particle 
of matter of the other, may be stated in general terms to be, 
that the attraction between any two material particles of 
matter is directly proportional to the product of their masses, 
and inversely proportional to the square of their distances 
from one another. The actual existence of the attraction of 
particle on particle is proved by Cavendish’s experiment, 
made at the end of last century. Small leaden balls were 
supported on the ends of a rod, which was suspended at the 
middle by a very fine wire ; and when large leaden balls were 
brought near to them, it was foimd tliat the wire was twisted 
by tlie motion of the bails. The great value of Cavendish’s 
experiment is, tlmt it demonstrates that there is a small 
force directed to every different particle of the earth. Tlie 
attractions of large masses, as mountains, have been found to 
produce sensible effects in changing the general direction of 
the force of gravity at stations near such masses. In 1772 
Dr. Maskelyne experimented on the attractive influence of a 
mountain ridge running east and west in Perthshire, for tlie 
purpose of determining the amount of lateral attraction upon 
the plumb-line. Two stations were selected, one on the north 
and the other on the south side of the Schieimllion, and it was 
found that the angle between the directions of the plumb- 
lines at each station was greater by 11*6" than the angle 
between the normal of the mean surface of the earth at those 
places, so that each plummet was deflected by about 6 seconds 
towards the mountain. 

Every body being made up of molecules or parts, and the 
attraction of the earth on any one part being parallel to that 
on any other part, it is evident that there exists a centre of 
weight which is also a centre of parallel forces, and that this 
centre of weight is a certain point on which, the body being 
freely suspended, will be in equilibrium in any position. This 
point is called the centre of gravity, and according to the 
form of the body it may be within or without its mass The 
determination of the centre of gravity of a body is entirely a 
geometrical problem, but it may readily be found by experi- 
ment. As the weight of a body is not a single force, but is 
the resuiteint of a series of parallel forces, it follows that when 
a body is suspended by a cord, the tension of the cord must be 
equal and opposite to the sum of the vertical forces due to the 
weights of the several parts. The cord will therefore hang in 
a vertical direction, and the centre of gravity of the body will 
be somewhere in the direction of the line of the cord. If the 
point of suspension be changed, a second line wiU be recorded 
which also passes through the centre of gravity of the body ; 
the point wliere these lines intersect each other is the centre 
o f gravity of the body. In figures or bodies of equal density 
throughout, such as sphere.^, cubes, circles, squares, &:c., the 
centre of gravity is always the centre of the figure ; irs 
cylindrical rods it is the middle point of the axis. 

Tlie centre of gravity of a triangle is found by drawing 
lines from any two of the angles to bisect the opposite side, 
as in fig. 7, in which the 
two sides b a and e 0 of * 

the triangle b a 0 are bi- 
sected at » and e, and 
the lines d 0 and e a are 
drawn to the two angles 
a and a respectively ;1:h6 
point of their intersec- 
tion, G, will be the centre 
of gi’avity of the triangle 
B a 0. If the points D, e, be joined by the line de, then, 
by similar triangles dge, ago, ag : oe = ao:de — bo :be 
= 2:1. Therefore a g = 2 g e, and ab=3 ge, or g e = -J- e a, 
and ag=J AE. Therefore, if a straight line be drawn from 
the angle of a triangle to tiie middle of the opposite side, the 
centre of gravity of the triangle will be on tins line, at a 
distance from the angular point equal to two-thirds of the 
length of the line, and if three bodies of equal weight be 
placed at a, b, 0, the centre of gravity will be the same as 
tliat of the triangle a b 0 . 
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, The centre of gravity of; a, trapezium (fig. 8) is found 
oy dhnding the trapezium abod into two triangles by the 
diagonal Bi>, and then finding e, .f, the centres of gravity 
■ of the two triangles; the centre of gravity of the tmpezium 
then lie in the fine ef connecting them. Divide the 
trapezium into other two 
triangles, b a o, n a c, by , the 
diagonal, a o, and let 
the centres of gravity, h and 
I, of these two triangles be 
likewise found, then the 
centre of gravity of the 
trapezium will also lie in 
the line h i, so that, lying 
In both lines e f, h i, it will 
be at their intersectioii, o. 
In a similar manner the 
centre of gravity for a figure 
of any greater number of 
sides may be found, by finding the centres of their component 
triangles and trapeziums, and then finding the common centre 
of every two of them, until they be aU reduced to one. 

The HaUUty of a body depends upon the position of the 
centre of gravity with reference to its base — that is, if a per- 
pendicular be let fall from the centre of gravity, and it falls 
within the base, then its equilibrium is stable, and any 
tendency to turn over is neutralized, because to do so the 
centre of gravity would have to rise; but if the perpendicular : 
fall without the base, then the body will tumble over on that 
side, because in turning over the centre of gmvity will de- 
scend, It is for this reason that the leaning tower of Pisa 
continues to stand, because a vertical line drawn through its 
centre of gravity falls within its base ; and the same reason 
applies to the leaning tower of Caerphilly Castle, South Wales, 
is the centre of gravity in every body naturally tends to 
occupy the lowest possible position, bodies are divided into 
iihree conditions of equilibrium — etaUe^ wmtable^mA miitral, 

1 body is in stable equilibrium if it returns to its first posi- 
sion after the equilibrium has been slightly disturbed, so that 
whenever a slight change of position elevates the centre of 
gravity it will, after a few oscillations, return to its original 
position, as the centre of gravity will descend again when 
permitted. A pendulum continually oscillates about its posi- 
tion of _ stable equilibrium. An egg is likewise in stable 
equilibrium when its leng-th is lying horizontal on a level 
boani. A body is said to be in unstable equilibrium when, 
:riter the slightest motion, it tends to depart still further 
from its original position, A body is in unstable equilibrium 
when its centre of gravity is vertically above the point of 
support, or higher than it would be in any other position 
the body could assume. A body is in neutral equilibrium 
when any alteration of the position of the body neither 
raises nor lowers its centre of gravity. A sphere resting 
on a horizontal plane is in tliis state. 

As the force of gravity is unifoim at all places at the 
same distance from the earth’s centre, and a body falls to 
the ground by reason of the earth’s attraction on each of its 
molecules, the force by which it is attracted will act on every 
body, large, small, heavy, or light, with the same force, and 
every body will fall perpendicularly through equ<d spaces in 

f ual times when not affected by the retarding influence 
the resistance of the air. A feather and a sovereign will 
tali in an exhausted receiver the same distance in exactly 
the same time (fig. 1, Pla.te I.), and the fact tliat a stone 
falls more rapidly than a feather in air is simply owing to 
the unequal resistance op])osed by the atmosphere to their 
descent. It is also demonstrated that the velocities acquired 
by a failing body are in the exact proportion of the times of 
descent, and that the distances through wMch the body lias 
Men are proportional to the square of the times, and there- 
fore to the square of tlie velocities; so that the weights of 
bodies near the earth’s surface being proportional to the 
.quantities of matter they contain, the spaces, times, and 
velocities generated by gravity in a &mng body are in 
, accordance with the three general proportions above named. 

It has been determined by accurate experiment .that a 
the deseeds with a velQ^t^^^J 


16*096 feet in a second;' this number, however, varies with- 
the latitude, on accomitof the -splieroidai form, of the mass 
■of the earth. In latitude 46°, near Bordeaux, it has a' value 
of 16*085 feet in a second. It is well known that, the . greater 
the height is from wliieli a body fails, the greater is the, force' 
with which it strikes the earth,, and that this is entirely 'due 
to the greater velocity imparted by gravity to the body in ,' 
falling from the greater height. TMs velocity imparted ' to,' 
the body falling is not, however, proportional to , the height: ; 
from which it falls; if the height be increased four times,'' 
the velocity is augmented only twofold; and if, .the height , be 
augmented ninefold, the velocity is increased only threefold, 
or the velocity is proportional to the square root of tb,e height 

As a body in the latitude of London fails 16*1 feet in the 
first second of time, at the end of that time it will have 
acquired a ^’'elocity double of its .mean velocity, or of .feet, 
per second; therefore if g denote 16*1 feet, the space fallen 
through in one second of time, or % the velocity generated 
in that time, then, as the velocities are directly .proportional 
to the times, and the spaces to the square, of the times, : ' ■ 

1" : ^ : 2gt =% the velocity acquired, and , 

F : : : g : =*s, the space described. 

F.rom these two proportions, therefore, the following equa- 
tions are derived for the descent of ■ bodies by the force of 
gravity, viz.:— 

9 ® 

6=2y8=y=2v/^a. 

V 28 ,3 , 

V ___ 8 

f ' is 

So that the times are as the velocities, and the ; distances 
the squares of either; therefore, if the times be as tire 
numbers 1, 2, S, 4, &c., the velocities will be as 1, 2, 3, 4, A'C., 
the distances as their squares 1, 4, 9, 16, &c., and the 
distance for each time as 1, 3, 5, “7, &c. ' If, therefore, the 
first series of natural numbers represent seco,iids of time, 
1", 2", 4", &c., the velocities in' feet will be 32*2, 64*4, 

96*6, 128*8, &c., the distances in the whole times 16*1, Sd-’S,"' 
144*8, 257*3, and the distance for each second 16*2, 48*6^ 
80*5,112*6. 

These relations of the times, velocities,, and spaces apply 
to -the case of a body thrown vertically, upwards 'or down- 
wards with a certain initial velocity; but il a body be pro- 
jected in a horizontal direction, during aE the time the body 
is in motion it mil be under the influence of gravity,, which, 
if it acted alone, would cause the body to descend in a vertical 
line. Let a (fig. 9) be a body projected forward from a, with 

s. 



a certain initial velocity of v feet in a second, in the direction 
ax; then, at the end of the 2-3 equal intervals, the body 
by reason of its inertia will have readied the points a, a\ in 
the line a^. Had the body a been simply acted upon by' 
gravity it would have descended in the same moments of time 
through the distance c d represented on the vertical Hue a 3 ^; 
and the effect of the combined action of the two forces is that 
at the end of the several intervals the body will be at the 
respective points where these lines intersect, and it wiE thus 
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aescribe a curved patli; and as the Laws for the destruction 
of motion, are, the same as, those for the generation of' motion, 
it follows, that a," body thrown directly , upwards, with any 
velocity, will lose equal velocities in equal times. 

The mlodty or .acceleratio,B produced by gravity, acquired 
by a body falling from a state of rest, is equal to the product 
of the, intensity of gravity, and the number of seconds the 
body has been falling, or v—gt. The distance passed over 
by a movi„iig body is always equal to the product of it.s mean 
mlocUg and the timcy and as, bodies gain velocity at a uni- 
form rate, the mean velocity of a body falling from a condition 
of rest be dne-Aaif the velocity it has acquired; there-- 
tore, as the velocity is =gt, the mean velocity will be 


V 

tii© space ^=^4gtxt=§gt^; and as v^^gtf then p 


mi by substitution 

, If ' the. direction ' in which the body is projected makes an 
'angle' with, the horizon it will, by the combined eifect of .this 
motion and the action of gravity, describe the curve lirie of a ' 
parabola. Let a (fig. .2, Plate 1.) be the body projected 
from the point a in the direction a», with any uniform 
velocity; then in any equal portions of time it would describe 
equal spaces in the line a :d, or in the third interval the space 
c i>, equal to one-half of the distance a o, if it were not drawn 
continually down below the line a n by the action of gravity. 
..Draw 0 ,e and, n b in the direction of gravity perpendicular 'to- 
the horizon and equal to the spaces through which the body 
would descend by its gmvity in the same time in which it 
would uniformly pass over the corresponding spaces in the line 
A n by the projectile motion. Then, since by these two mo- 
..tions tlie body is cfirried over the equal spaces in a n in the 
same time as the corresponding spaces o e, .r> b, at the end of 
those times the body will be found respectively at the points 
R and B, and the path of the projectile wiB be the curve 
A E ,B H, But the equal spaces in the line a d described by 
uniform motion ate as the times of description, and the spaces 
0 B, n described, in, the same time by the accelerating force 
of gravity are as .the squares of the times ; therefore the per- 
pendicular descents are as the squares of the spaces in a n, 
which is the property of the parabola. 

., If the direction in which the body is tlirown makes an 
angle, p (fig. 3, Plate I), with the horizon, then after t 
seconds it would have travelled a distance p where v 
is the original velocity. During this time by the action of 
gravity it will have Men through a distance ao=J^jJ*, 
and the height ’which it will have actually reached is 
Ai>-AO='E;3f sin and the horizontal distance '^viil 

be pn=p A cos cos p. The ram.ge of the body, or the 
greatest distance through which it is thrown, mil be reached 
when the height is again =0; that is, when =0, 

, , , , 2^; sin p ^ , 

from which t ~ — - • Substitutmg this value of t into the 
equation for the distance d., then <3^== — , which 


by a trigonometrical substitution 
altitude is attained in half the 


^ sin 2 p 


9 


The highest 


9 

time of Sight, or when 
sin® p 


^ from which is obtained . The height, 

therefore, is greatest when sin p is greatest, which is when it 
equals 90“ or when the body is projected vertically upwards; 
the range is greatest when sin 2 p is a maximum — that is, when 
2 p equals 90“ or p=^ 45“. In these fonimlse the resistance of 
tlie air has not been taken into consideration, and in practice, 
more especially if the velocity of the body is very great, the 
path difiers from that of a parabola (fig, 2), and is approxi- 
mately represented by the f)ath shown in fig. 3, allowing for 
tlie resistance of the air. 

The resistance that the air opposes to bodies failing from 
a great height with accelerated velocity is very great, but 
when a body falls from, a comparatively small elevation the 
resistance may be considered as uniform and continuous. 
Vano^ instruments have been devised for experimentally 
verifying the laws of falling bodies discovered by Galileo at 


m: 

the commencement of the seventeenth century. The great 
object of all such instruments is to reduce the rapidity with 
wMch a body falls, without altering the character of its 
motion, so that by this means its motion may be observed, 
and the retardation from the resistance of the air consider- 
ably lessened. One of the most convenient forms of instru- 
ment for this purpose is shown at fig. 4, Plate I. 

A stout piBar of wood, about 7 feet 6 inches in height, is 
fixed upon a stand. This stand is provided with levelling 
screws to adjust the apparatus, so that the index X-)Ost may 
be perpendicular with the horizon. The top of this pillar 
carries a frame upon which a brass pulley, abed, is mounted, 
the axle of wMch rests and turns upon four friction wheels^ 
so as to reduce the friction of the revolution of the pulley 
on its axle to a minimum. Two equal weights, a , b , are at- 
tached to the extremities of a fine silk tixread, which passes 
round the pulley abed, and the weights a and b are therefore 
in equilibrium. 

A timepiece is fixed to the upper part of the wooden pillar, 
the motion of wMeh is regulated by a seconds pendulum, and 
a seconds hand on the dial-plate of the clock indicates 
seconds. The weights a and b being equal balance each 
other ; the weight a , however, is marie to descend slowly by 
the addition of a small bar or overweight m'L To measure the 
spaces which the weight a describes in falling, a graduated 
scale divided into feet and inches is attached to the frame. 
A hollow ring, through which the weight a can pass in ite 
descent, is attached to the scale by a movable clamp at any 
desired position, its object being to arrest the bar or over- 
weight as the weight a passes through the ring, allowing the 
weight to descend forward in consequence of its inertia uni- 
formly with the velocity it had acquired on reaching the ring. 
The movable table o attached to the scale airests the 
motion of the descending weight a at any required distance. 
The balancing weights and the overweight are shown enlarged 
at hn^ 4wi, and m". If the weights be so adjusted that 
the descending weight 'mh descri.be exactly one foot in the 
first second, indicated by the beat of the pendulum, it will 
be found to descend through 3 feet in the next, and 4 feet 
in the third second. If, howevei’, the accelerating weight 
be arrested at the end of the first second by a perforated stage 
through which the weight a passes freely, it will now be 
found to descend uniformly through two feet during each 
succeeding second, as its velocity at the end of the first 
second is double its mean velocity. 

The dimensions of the earth present a natural unit of the 
measure of space, upon which, by actual measurement, the 
French unit of linear measurement, the mbtre, has been 
determined; but when it is considered that the quantity 
directly meamred is a length a great many thousand times the 
final unit, and in the pendulum (or yard very nearly), the unit 
itself, it is evident that the m^tre is the most accuiate as an 
original measure, because any error committed in the first 
process by winch that is determined becomes subdivided in tlie 
final result, while any error committed in determining the 
length of the pendulum becomes multiplied by the repetition 
of the unit in all measurements of considerable lengths per- 
formed in yards. The pendulum affords a means of subdivid- 
ing time to an almost unlimited nicety, A clock is simply a 
piece of meciianism constructed to register the oscillations of 
a pendulum; and from the peculiar property of the pendulum, 
that one vibration commences exactly where the last termi- 
nates, no part of time is lost or gained in tiie juxtaposition 
of the units counted, so that the precise fractional part of a 
day can be ascertained which each such unit measures. 

A pendulum consists of a ball or heavy body suspended 
by a fine string, and free to oscillate backwards and forwards 
about the centre of susijension, describing an arc of a circle. 
The weight of the jjendulum is therefore in its motions 
influenced by the same forces as would act on any body 
descending by its gravity along the splierical superficies of 
the arc it describes, if that superficies were perfectly liard 
and smooth. When the ball is set swinging the velocity that it 
has acquired in reaching the perpendicular position or centre 
of the arc will be sufficient to cause it to ascend through an 
equal arc to the same height from which it originally 
and having then lost all its motion it wiH again descend by 
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its own gmvity, and in the lowest point will acquire the same 
velocity as before, wMch will cause it to ascend to the point 
from wMch it origiiiPKlly started. If the motion of the pen- 
dulum met with no resistance from the air, and was free, of 
friction about the centre of motion, its vibrations would con- 
linue for ever; but from these causes the velocity of the ball 
at the centre of the arc of nbratioa is each time diminished, 
and therefore does not return precisely to the same points; 

■ so that the arc described continually becomes shorter and 
shorter, until at length the pendulum is brought to rest by 
the force of gravity, unless the motion is assisted mechanically 
bj the maintaining power of a clock. The law which governs 
the vibration of a simple pendulum is — that the time of 
'vibration increases as the square root of the length of tlie 
pendulum, and decreases as the square root of the intensity 
of gra’vity increases; also, that for very small vibrations, 
when the amplitude of the arc does not exceed 3 or 4 degrees, 
the time of vibration is independent of the amplitude. 

The pendulum has, so far, been considered as a simple 
penduiiun, that is, a thread without weight, to the end of 
wMch is attachexl a heavy body, which oscillates freely back- 
wards and forwards. As, however, in practice this theoretical 
pendulum has to give place to a pendulum composed of a 
heavy rod terniinated by a greater or less weight, it is termed 
a co-mpownd and the length oi the compound 

pendulum to vibrate seconds of time has to be determined. 
The laws tor the time of vibration of the compound pendulum 
are the same as those regulating the simple pendulum; but as 
the rod is a materia! body, the several particles of which it is 
constituted will endeavour to perform their oscillations in 
different times, accordi.ug to the difference of their distances 
from , the point of suspension, those furthest removed from it 
requiring a longer time to complete a vibration than those 
particles situated near to the axis of suspension ; being, how- 
ever, oil particles in the same body, they are forced to oscil- 
late together, and therefore the particles further removed 
will experience an acceleration of motion, while on the other 
hand those near tire axis of suspension will be subjected to a 
retarding iiitiuence. At some point therefore between the 
two extremities of the pendulum the particles will be neutral 
as regards these two influences, and will osciDate with a 
motion neither accelerated nor retarded, but will move freely 
and independent of the motion of the other particles, and 
constitute a parallel axis of their own, termed the centre of 
Qsdllaiion^ equidistant between the two axes of the pendu- 
lum ; ' and tlie distance between the two axes determines the 
length of the compound pendulum, which is that of the simple 
pendulum describing its oscillations in the same time. 

As all the vibrations of a pendulum moving in a cycloid are 
performed in the same rime — which time is to the time of a 
body falling througii the centre of oscillation, or Iiaif the 
length of the penduium, as 3*1416 : 1, the ratio of the circum- 
ference to its diameter — the time of vibration of a pendulum 
is easily determined. Let — 3*1416, I the length of the 
pendulum, aad^ the space fallen by a heavy body in a second of 

time : then :: 1" : V— j the timeof falling through 

I 

4^ ; therefore 1 :p :i V — : V—j which gives the time of 

one vibration of the pendulum. As the time of vibration of 
a pendulum moving in a small arc of a circle nearly coincides 
with that of the vibration in a small cycloidal arc, the time 

of vibration in a small circular are is equal to v where I 

^9 

is the radius of the circle. Therefore, if either g or I is de- 
termined by experiment this formula will give the other, so 
that if the space fallen through by a heavy body in a second of 
time be ascertained, the length of the seconds pendulum can 
be determined ; or, if the length of the pendulum is known, 
the space fallen by a body in one second is ascertained* In 
the latitude of London, the length of the seconds pendulum 

is 39 J inches, and substituting I for this length, pi/ = 

^g 

r 394 == 193*07 inches, which equals 

16^ feet, for the descent of gravity in one second* From 
tMs also may be found the length of a pendulum that shall 


make any number of vibrations in a given time, or the 
number of vibrations tliat shaU be made by a, pendulum' of a 
given length. 

If it is required to find the length of a Imlf-secoiids pendu* . 
lum, or a quarter-seconds pendulum— that is, a pendulum to 
vibrate twice in a second or four times in a second — then, 
as the time of vibration is as the square root of the length, 

or 1 : f : : 39^ : = 9| inches about, 
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or the length of the hall- seconds penduium. Again, 

1 : -1^ : : 39| ; inches, wMch will be the length of the 
quarter-seconds pendulum. Again, if it is desired to deter- 
mine the number of vibrations that a pendulum 80 inches 
long will make in a minute, 80 : : : 60", or 

r ; go = 74^31*3 ~ 41*95987, or nearly forty-two 

vibrations in a minute. As before stated, in all these caku-' 
latioiis the thread is supposed to be very fine, or of no 
sensible weight, and the ball of the pendulum very^. ^ 
small, so that all the pa,rticles of matter are united ^ * 

about one point ; also, that the length of the pendu- 
lum is the distance from the point of the centre of 
motion to the centre of the small ball. If the ball be 
large and heavy, and a thick cord or a rod be em- 
ployed, then the length of the pendulum is measured 
from the centre of suspension, not to the centre of 
magnitude of the ball, but to such a point as that if 
all the matter of the penduium were collected into it, 
it would then vibrate in the same time as the co/n- 
pound pendvlnm^ this point being the centre of 
oscillation. ' The Butch physicist, Hiiygheas, dis- 
covered that 'the axes of suspension and oscillatioii 
of a pendulum are mutually conver'tible, and that 
the time of oscillation of the pendulum remains the 
same from wMciiever axis it is suspended. This hap 
enabled the length of the compound pendulum to 
be determined experimentally. For this puipose th • 
“reversible pendulum,” fig. 10, may be used. This is 
a rod with the knife edges a and h turned towards 
each other ; w and 'v are weights the relative positions 
of wMcIi may be changed. By a series of trials a 
position can be found such that the number of beats 
of the pendulum in a given time is the same whether 
it is suspended from a or h. This being so, the l 
distance a b represents the length of a simple pen- 
duitan which has the same time of oscillation. As 
the intensity of gravity varies at different places on the 
earth’s surface, so the length of the seconds pendulum 
also varies at those different places. The length of ■ 
the seconds penduium and the accelerative effect of .gravity 
for the following places is given in the annexed table. : ^ 
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Latitude. 

Lens^tb of 
Pendulum 
in inches. 

Accelera- 
tion of 
Gravity. 
Feet. 

Accelera- 
tion of 
Gravity. 
Metres. 

Hiiintnerfest, . 
Konijssberg, , 



70°40'N. 

39-1948 

32*2364 

9*8268 



54° 42^ 

39*1507 

32*2002 

9*8142 

Manchester, . 



53° 29' 

39*1472 

32*1972 

9*8132 

Berlin, . . 

Greeiuvich, . 



52° 30' 

39*1439 

32*1945 

9*8124 



51° 29' 

1 39*1398 

32*1912 

9*8115 

Paris, . . . 



48° 50' 

39*1285 ! 

32*1819 

9*8039 

New York, » 
Washington, . 



40° 43' 

39*1012 

82*1594 

9*8019 



38° 54' 

39*0968 

32*1558 

9*8006 

Madras, . . 



13° 4' 

39*0268 

3*2*0992 

9*7836 

Ascension, . 



7° 56' 

39*0242 

32*0939 

9*7817 

St. Thomas, . 



0° 25' 

39*0207 

32*0967 

9*7826 

Cape of Good Hope, . 

33°65'S. 

39*0780 

32*1404 

9*7962 


It is by comparing observations of this kind, and allowing 
for the effects of rotation, tiiat the fonii of the mass of the 
earth has been definitely determined. It has been already 
stated, that the intensity of the force of gravity is modified 
by several causes, of which the form of the earth and its 
rotation on its axis are the two most important. The 
attraction of the earth on any body at its surface being the 
sum of the partial attractions which each particle of the 
earth exerts upon each particle of that body, the resultant 
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of all these attractions may be concentrated' in a single point, 
the earth’s centre. If' the earth were .a trae sphere, any 
given body would be equally attracted at any part of the earth’s 
surface, the attraction decreasing with its elevation above 
the surface; the attraction of gravitation being inversely as 
the square of the distance from the centre. Let g be the 
value of tlie acceleration of gravity at the sea-level; g' its 
i- value at any height, A; and u the radius of the earth. The 
distance h being so small in comparison with a, its square 
may be, omitted. With these elements the following formula 

is obtained: — — = ■ The earth being 

1 + ^, or’^ R + 2A 

B 

, an e,IIipsoid in which the major axis is to the minor axis 'as 
12,754,796 metres to 12,712,160 metres, the force of gravity 
at the sea- level is not constant, but varies in different parts 
of the earth’s surface. 

Calculation shows that the force of attraction at the poles 
of the earth is -g-ifg- greater than at the equator, supposing 
the earth' were at ■ rest. Owing, hcmmver, to the earth’s 
: rotation the force of gravity is further modified. No body 

j on the earth’s surface is at rest, but only relatively so with 

respect to other bodies .around it. A body on the earth’s 
surface at the equator ’will revolve with the earth, and ^viii in 
the course of twenty-four hours describe a circle, the radius of 
which is that of the earth; and as every body by reason of its 
inertia tends to move in a straight line, to cause it to move 
In a circle a force must be exerted at each instant to over- 
come its tangential inclinations. Therefore a certain portion 
of the earth’s attraction is absorbed in retaining the body 
upon the earth’s surface, and only the residue becomes 
apparent as weight or accelerating force. This absorption 
of the ■ earth’s attractive power amounts to rlw part of the 
attraction the earth 'would exert were its mass at rest. The 
nearer a body approaches the poles, the less is the force of 
gravity dimiriislied ' by the effect of the centrifugal force; 
from the con'ibined influence of these two causes, the flatten- 
ing at the poles and the centrifugal force, the effect of the 
1:, attraction of gravity at the equator is reduced by about 
fh value at the poles. 

The most important use to which the pendulum has been i 
applied is its application to the clock as an instrument for | 
! meamring time, the clock being simply an apparatus for 

* keeping the pendulmn in motion, and recording the number 

of its oscillations. Pendulums were first employed for this 
purpose by Huyghens in 1658. The clock generally consists 
of an escapement ivheel in connection with a train of wheel- 
work set in motion by the gravity of a falling weight, or the 
tension of a coiled spring, and the regularity of the motion 
of wMch Is determined by the oscillations of the pendulum. 
The escapement wheel, which revolves on its axis, is arrested 
In its forward motion, tooth by tooth, by means of escape- 
ment, m lever bent at each arm to form a double hook, wliich 
.alternately releases and checks a tooth of the escapement 
wheel, as the oscillations of the pendulum are communicated 
to it by means of a rod or crutch attached to its axle, and 
furnished with a bent fork at the lower end, between the 
prongs of which the rod of the pendulum works, and in its 
oscillations moves it from side to side over the teeth of the 
. eftcapement wheel. At the time the escapement slips over 

the tooth on one side, the escapement wheel gives it a 
' slight impulse, which by means of the crutch is conveyed to 

the pendulum, thus compensating its tendency to return 
to a stote of rest by the effects of friction. As each tooth of 
the escapement wheel is caught .twice by the escapement, once, 
for each forward and backward oscillation of the pendulum, 
If the wheel has thirty teeth it will make one revolution for 
I every sixty beats of the pendulum. .The axis of the escape- 

I nmnt wheel carries an index termed the seconds-hmid of the 

I clock, wiiich in this case registers in one revolution of the escape- 

I merit wheel sixty beats of the pendulum. The next wheel in 
f connection with tlie escapement wlieel revolves in sixty revolu- 
l‘, tions of the former, or once in the hour. This, therefore, 

I : registers the minutes by means of a minute-hand; and this 

second wheel is geared into a third, which revolves once in 
twelve revolutions of the last, and registers the hours by an 
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m&ex, the hour-hand. Thus the descent of the weight is 
alternately checked and released or regulated by the uniform 
motion of the pendulum. The energy consumed in over- 
coming the friction of the axis of the pendulum, and the 
train of wheels in the clock, and the resistance of the air, 
is compensated by the falling weight or uncoiling spring, and 
when this is consumed it is renewed by the raising of the 
weight or recoiling of the spring. This renewal of energy is 
therefore derived from the power or force furnished by the 
hand or arm of the person winding up the clock. 

The hallistic pendulum, invented by Robins, is employed 
to determine the initial velocities of projectiles, a circumstance 
of great importance in the science of gunnery. It consists of 
a large block of wood, coated with iron and weighing from 
3 to 5 tons. TMs mass is suspended vertically by a strong 
iron axis, to wMch it is connected by a firm iron stem passing 
through the block. The ball, the velocity of which is to be 
measm-ed, is fired against tins mass, and the defiection pro- 
duced by imj)act being noted the velocity of the bail may be 
calculated from the laws of the impact of elastic b»jdies, 
shortly to be explained, and from those of the pendulum. 


ARITHMITIC.—CHAPTER II. 

FUNDAMENTAL OPERATIONS OF AllITHMETIO. 

I. ADDITION. — II. SUBTRACTION. 

All processes in arithmetic consist in the increase or dimi- 
nution of numbers, and might consequently ali be performed 
with pebbles. But shorter and less complex ways of counting 
liave been invented, by which, in many cases, the labour of 
years is reduced to the work of a few minutes, and we are 
enabled to make calculations with facility wiiich human 
patience on the old system would never have dared to under- 
take. The four great methods we employ are denominated 
Addition, Subtraction, Multiplication, and Division ; but the 
two last, as we shall afterwards see, are only convenient 
modes of doing several of the first and second at once. To 
give a general notion of these methods and their connections, 
we shall consider, in the first place, their applications to the 
management of numbers expressed by single figures. 

1. Addition , — TMs is the name given to the operation by 
wiiich several numbers are collected into one whole, called the 
sum. It is founded on the principle, that “ a whole is equal 
to ali its parts taken together.” Thus nine halfpence may be 
disposed of in three groups, the first containing two, the 
second four, and the third three halfpence ; and when we 
have collected together the halfpence in these groups into one 
total, and written the numerical sign, we liave done a case of 
addition. To add numbers together means, therefore, nothing 
more than to find out a single number the name of wiiich 
shall truly express the entire value of the several gi'oiips taken 
collectively. 

Every number which consists of several units may be re- 
garded as a sum formed by the successive addition of these 
units. Thus 2 is the sum of 1 and 1 more, 3 is the sum of 
2 and 1 more, and so on ; and however high a number may 
be, it is simply a sum of ones. 

2. To render the language of arithmetic shorter, we use a 
few arbitrary signs to denote the operations wMch are to be 
performed upon the numbers with wiiich we are dealing. The 
sign by which we express that two numbers are to be added 
together is a St. George’s cross, written -f and usually named 
flm, the Latin word for more. Thus, instead of writing 

add 2 and 4 and 3 together f we write 2 -f 4 + 3, w^hich is read 
2 plus 4, phis 3 ; and tliis, when the meaning of tlie sign is 
known, is equally intelligible, while It has the advantage of 
being more concise. 

From what has been said, we know that 3 is truly- 

expressed by 9 ; but to indicate this equivalence of value in 
a concise manner, we use another sign, composed of two 
parallel lines, thus This is read equals, and is called the 
sign of equality, because it is only used between two numbers, 
or collections of numbers, the values of which are exactly the 
same., Thus, to indicate that the value of 2 -p 4 +3 is 9, we 
write 24-4+3=9. This is called an equation, and is read 
as a whole 2 plus 4 plm 3 equals 9. We can, of course. 
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ttmke as many sticli equations as we please, and the following 
table of them should be made tliree or four times over, and 
extended by tlie learner to ail nmnbers less than 10. , This 
will faniiliarize liiiQ "ivith the signs and the addition of the 
simple Htiinibeis, of which large numbers are mademf). 


2 + 2 = 4 
g.f4=3 + 3=6 
2+^=3+5=8 

3 + -7 = 4 + 6=10 
3-1-8=7 + 4=11 
3 -l- 9 = 4 + 8 = 12 


5 + 7=6+6 = 8 + 4 = 12, 

4 + 9 = 5+8 = 6+7 = 13 

5 + 9 = 6 +8 = 7 + 7 = 14 

6 + 9=7+8 = 15 
7+9=8+8=16 

9 + 8 = 17 9+9 = 18 


3. Muliipltmtmi, — It frequently happens that the num- 
bers to be added are ail equal to each other, as for instance, 


i involve high numbers, we shall find that the difference between 
I two mimhersis not altered 'hy augmenting or dimmishing- . 
I each by the sa^ne quantity i tlmt is, when adding' a number 
I to the &st, if you add the same number to the second or 
' when subtracting a number from the first, if you subtract th© 
same number from the second. 

Thus, 3-1 = 5-3 = 7-5=9-7 = 11-9=2 ' 
11-9=9-7 = 7-5 = 5-8= '3-1 = 2 , , 

Many other cases should be tried in the same, way 'as these 
two, and the proposition shoidd not be passed over until Its 
truth has been perfectly comprehended. The following exer- 
czse on the signs may also be useful, as models by ' whi.cli' to 
construct other cases. 


2 + 2+2 + 2 + 2=10 

. Tilts species of addition takes the name of midiiqylication^ 
and is expressed 2 repeated 5 times^ or more commonly 5 
nvdtvplkd by 2. The sign by winch it is denoted is a St. 
Andrew^ s cross, written x and read multiplied by or more 
shortly into, Tims 5 multiplied hy 2, or 2 repeated 5 times^ 
is expressed symbolically by 5 x 2, wliich is the same thing as 
2 + 2 +2 + 2 + 2, and is much' shorter. Multiplication, then, is 
to be considered as simply a concise method of finding the 
. sum of several numbers when they are all equal to one another, 
and by its rules we are often able to perform with a few 
figures operations which would otherwise require long and 
tedious reckoning. 

4. Subtraction , — After we have learned to compose a 
number by the addition of several others, the first question 
which presents itself regarding two unequal quantities is, how 
much the one exceeds the other ; tlmt is, how many units 
must be added to a less number to ma,ke it equal to a greater, 
or bow many must be taken away from a greater number to 
make it equal to a less one. Suppose we have the numbers 
9 and 5 given, and we wish to find out their difference; two 
methods at once present themselves ; we may take away unit 
after unit from 9 until 5 only are left, and the number of 
units so taken away will of course show the excess of 9 over 
5; or we may proceed by an opposite process with 5, and 
find by successive additions of 1 how much it falls short of 
9 ; both processes show tlmt the difference between the num- 
bers is 4, and the proof is that 5 + 4 = 9. But tins suggests 
that the question may be viewed more simply ; for if the sum 
of 5 and 4 be 9, then it is obvious tliat we may regard 9 as 
composed of these two parts, and as one of them wms given 
the Wiiole operation comes to the taking away of the 5 from 
the 9. This is indicated by placing the sign - between the 
numbers, writing the greater number on the left and she 

l e. ss on the right, thus 9-5. The sign is rea,d minus (the 
Latin word for less), meaning that the first number is to be 
lessened by the second ; 9 - 5 will then be read 9 minus 5, 
or 9 lessened by 5. When this operation is completed, we 
call the number which is left the remainder ; but when we 
remark the inequality of 9 and 5, without fixing attention on 
the order of their magnitude, we say their difference is 4, We 
may use either of these terms, however, witliout risk of con- 
fusion ; both denote the answer to a question in subtraction, 
and verbal nicety is the only reason why at times we should 
use the one rather than the other. 

When we are able to add numbers up to 9 + 9, the cases of 
subtraction within the same limits cannot present much diffi- 
culty ; we, however, produce the following equations, for the 
sake of affording exercise in the use of the sign ; their num- 
ber may be extended at pleasure until expertness is attained. 

6- 3=2 8-5=3 6-2-l=3 

7 - 3=4 9 - 4=5 9 - 4 - 3=2 

It is obvious that in all cases the answer may be proved to 
be correct, or otherwise, by adding together the remainder 
md the number subtracted (called usually the suibtrahend), 

l f, the same be equal to the number from which the subtrac- 
, faoE was made (ctoed the minuend), the result is correct 

Thus, 11-5=6 because 5+6=11 
^ ,15-8=7 ‘‘ 8+7=15' 

we cciiii to with cases of 


74 . 3 - 2=8 9-5 + 2 = 6 8 + 5-4 = 9 

7-5-14-2 + 5 = 8 9 + 3-6'+8-7 + l=8 ' 

6. Dividon. — This is nothing more than a short way of 
performing many subtractions of the same numbeiyjust as 
multiplication was shown to be a ready method of performing 
many additions of the same number. For instance, to divide 
10 by 2, is to find out how often 2 may be taken from 10, ' 
The answer is, 5 times. The sign by which we frequently 
(not always) denote division is + ; so that 10+2 is the short 
way of putting the question — Row often is it possible to 
subtract 2 fiwn 10 1 But such an expression is usually read, 
10 divided hy 2, or more shortly still, 10 by 2. As addition 
and subtraction are inverse operations — the one finding' th© 
mm of numbers, and the other their difference — and as 
multiplication is nothing more than a compendious mode , of 
performing that species of, addition wherein numbers', to be' 
added are the same, division may be strictly regarded as' the ' 
inverse of multiplication — a concise mode of subtracting 
when the numbers to be subtracted are all the same, or when 
it is required to find how often the sa'me number can be 
subtracted. 

We shall now turn our attention to the rules of each 0 ! 
these fundamental operations as applied to magnitudes of all 
dimensions, taldng them in the order at first annozinced — 
Addition, Subtraction, Multiplication, and Division. At this 
point we may assume that the learner is able to find out 
with facility the sum and difference of all numbers less than 
10. Unless he can, he will make litfcle progress in high num- 
bers. We also advise him to make liimself familiar with the 
meaning of the signs + and - ; for a thorough readiness in the 
use of these is of more importance to his successful prosecu- 
tion of mathematical studies than he can possibly in the 
meantime comprehend. It is true, indeed, that one might 
acquire a sufiieient knowledge of arithmetic to be able to sum 
up columns of pounds, shillings, and pence, without troubling 
oneself about either -f- or - , and imd we contemplated no 
higher end we would not have even mentioned them. 

I. ADDITIOX. 

(1.) Suppose we required to find the sum of the two numbers 
38 and 45. Here 38=3 tens + 8 units, and 45 = 4 tens + 5 
units, Now it is evident that 38 and 45 will be added to- 
gether when w^e have added together the parts of which these 
numbers are composed ; but they are composed of 3 tens +4 
tens =7 tens, and 8 units -1-5 units =13 units; the sum is 
therefore 7 tens and 13 units. But 13 units = 1 ten + 3 
units ; and hence, 7 tens + 13 units = 8 tens + 3 units, that is, 
83. The same may be done more concisely by using the 
cipher instead of the word ten. 

Thus, 3B + 45 = 30+“8 + 40+~6 \ 38 

=30 + 40+ 8+ 5 l_45 

=^70 + 13 = 70+10+31 “''”“ 

-83 j 83 

From this example we see that the tens and the units 
of the proposed numbers must be collected together separately. 

(2.) Let it be required next to add together 3689 and 1634. 

Here, 3689 = 3 thoiis. 6 hun<l 8 tens and 9 units. 

1634=1 thous. 6 hund. 3 tens and 4 units. 

If,, now, to each part of the first number we add each part 
of ^he second which is under it, we will evidently have added 
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togetherj as in tlie lasi case,' ttie gi¥en' numbers, 3689 and' 
1634 the, sum required is therefore 

, , '4 thous. 12' bund. 11 tens and L3 mute 
But, 13 units = 1 ten and 3 units 

' 11 tens =5 I'hund, 1 tea 

. 12 iiiiiid. =1 thous. 2 bund. 

4 tlioiis.=4 tlious. 

and adding the .parts that are here again brought together, 

, we get 

3689 1634 ”5 thous. 3 bund. 2 tens and 3 units ==5323. | 

The same process, using the signs and ciphers, is as follows: | 

3689=30004- 600+ 80+ 9 | 

1634=1000+ 600+ 30+ 4 


. 3689 + 1634=4000+1200 + 110 + 13 

. , But, ' 13= 10+ 3 . j 

110= ' 100+ 10 ■ 1 
1200 = 1000+ 200 I 

' 4000 = 4000 

Therefore 3689 + 1634 = 5000 + 300 + 20 + 3 = 5323, j 

Tl'iiis we learn that all the similar parts of the given num~ | 
bers are to be added together separately ; and that the sign!” 
ficiint figure on the left hand, w+en a denomination of "the 
result Jias two (or more) such, is always to be added or mr- 
ned to the next higher place, as every place of the final 
result, from the nature of our numeration scale, can only con- 
tain one figure ; thus, the 1 ten of the 13 units ( = 1 ten + 3 
units) is to be added to the II tens, making 12 tens = l 
hiind.+2 tens ; and' the 1 bund, is to be added to the 12 
bund., making 13 himd. = l thous. +3 hund.; and finally, the 
1 thous. Is to be added to the 4 thous., making 5 thous. ; mak- 
ing, as already stated, 

5 thous. +3 hund. + 2 tens +3 units ; that is, 6323. 

Tlie following equations may be proved in the same way : — 

24+37= 61 2834 + 2799= 5633 

49 + 78 = 127 5678 + 4867 = 10545 

(2.) The process being now thoroughly understood, we may 
translate the successive operations into the following rules : — 

I. Write the numbers which are to be added together under 
one another (for convenience), so that the figures wliich ex- 
press the units shall be all in one column, those which express 
tens all in another column, those which express hundreds in 
a third column, and so on, 

II. Add together all the figures in the column of units, 
and if the sum does not exceed 9, write it beneath; but if it 
exceeds 9, separate it into units and tens, and write dowm 
tlie units under the unit column, and keep the number of 
tens in memory (or write down their number under the column 
of tens). 

Ill Regard the tens obtained by the addition of the unit 
column as units of the column of tens, and find the sum of 
that column with this addition. If the number does not 
exceed 9, write it beneath the column, but if it exceeds 9 
separate it into units of tens and tens of tens — that is, into 
tens and hundreds (which may be regarded as units and tens, 
exactly as before); then write the number of tens beneath 
the column of tens, and reserve the hundreds to be added to 
the next column^ — that is, the column of hundreds. 

IV, Proceed exactly in the same way through every column, 
setting down always tlie right-hand figure of the sum obtained, 
and carr^dng all the figures on the left of it to the next higher 
column, till having arrived at the last column, write down the 
whole sum found by adding its figures and the figures (if any) 
which required to be carried from the preceding column. 

Let it be required to find the sum of — 

7658 + 9684 + 786 + 196 + 3060 + 5196. 

We shall here write down the numbers on the left as the 
rule requires, and on the right in detail, so that the identity 
of the methods may be as obvious as possible. 


ByEnle, . '. 


'7658^ 

"7 thous. 

9684 . 

9 thous. 

.. 786.1 J 


196 r*” 


3060 

3 thous. 

5196] 

^5 thous. 

Sum, 26580 = 26 thous. 


. In Detail. , 

6 hund. 5 .tens 8 units 

6 hund. '8 tens 4 units 

7 hund. 8 tens 6 units 
1 hund. 9 tens 6 units 

0 hund. 6 tens 0 units 

1 hund. .9 tens 6 units 


5 hund. 8 tens 0 units 


The calculation is gone through as .follows 


Units = 6+0+6+6+4 + 8 = 30 units=3 tens+0 units. , 
Write down the 0, and carry the 3. ■ 

Tens =3+9+6 +.9 + 8 + 8 + 5 = 48 tens = 4 !iuiicL'+ 8 tens. 
Write down the 8, and. carry the 4. 

Hund. = 4+1. + 0 + 1 + 7 + 6 + 6 = 25 hund. = 2 thoujs. 

. + 5 liiiiid. 

Write down the 5, and carry the 2. 

Thous. = 2 + 5 + 3 + 9 + 7 = 26 thous. ; which write down. • 


In practice it is, of course, unnecessary to attend to ciphers 
when they stand in the coliinins. We have here written 
them in the work merely to avoid any diliiculty w.hich oii.ght 
possibly arise by their omission. There are severa.l methods 
of proving the accuracy of such results ; but the simplest, and 
therefore the best, is to make the addition twice, beginning, 
at the bottom .of the columns, and adding upwards th.e first 
time; and at the top, and adding downwards the next: If 
the sum obtained is the same in both cases, It may be con- 
sidered, in all probability, correct. 

The student may now examine whether the. "following 
additions be correctly made : — 


5783+ 4318 + 6987 + 8527 =24615 
77756 + 3388 + 9763 + 90257 = 181 164 
10376786 + 789632 + 589 + 73= 11167080 .' ■ 
5784200 + 200003 + 649830 + 14378539 = 20912572 


It will afford some further exercise to prove that the sun- 
of the numbers, in every row of the following table, whether 
reckoned upright, or from right to left, or from corner 
corner, is 24156. 


2016 

4212 

1656 

3852 

1296 

3492 

936|3132 

576 

2772 

218 

252 

2052 

4248 

1692 

3888 

1332 

3523 

972 

3168 

612 

2412 

2448 

288 

2088 

4284 

1728|3924 

1368 

3564 

1008 

2808 

648 

684 

2484 

324 

2124 

4320 

1764 

3960 

1404 

3204 

10442844; 

s 

00 

720 

2520 

360 

2160 

4356 

1800 

3600 

1440 

3240 

1080; 

: _. ■ j 

me 

2916 

756 

.1 

2566 

396 

2196 

3996 

1836 

3636 

1476 

327e| 

3312 

1152 

2952’ 

792 

2592 

36 

2232 

4032 

1872 

3672 

1613| 

1548 

3348 

1188 

2988 

432 

2628 

72 

2268 

4068 

1908 

3708i 

3744 

1584 

3384 

828 

3024 

468 

2664 

los! 

2304! 

4104 

I944I 

1980 

3780 

1224 

3420 

864 

3060 

504 

2700 

144 

2340 

4140 

4176 

1620 

3816 

1260 

3456 

900 

3096 

540 

2736 

180 

2376. 


(3.) It is sometimes necessary to add very long 536789 

columns of figures amid interruptions, and con- 436121 

siderable annoyance is often ex}>erienced by our 317600 

forgetting the airriage figure, and iiaving in 134674 

consequence to begin the addition anew. Under 236789 

these circumstances it is advisable to begin the 234251 

addition at the left, and 'ivrtte always the right- 321446 

iiand figure of each individual sum under its — 

respective column, and the carriage figure a 2084340 
place to the left. This will give the sum of the 13333 

columns in two lines, which, when added togetlier, 

will be the sum sought The example annexed 2217670 
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wjH make tMs pfeiri, if the principle of addition itself be 
lightly imderstood. , Tlie same artifice might be adopted, 
beginning at the unite coliimii; but that, on trial, wiE be 
found less convenient. 

II. SUB^r&AOTIOiS. 

We have already , stated, as a principle to be borne in 
mind, t-iiat (1) the difference between two numbers is not 
altered by increasing or diminisliing each of the numbers by 
the same number. For instance, the numerical difference of 
two armies will remain the same although each should be 
reinforced by 1000 men, and it mil not be affected by with- 
drawing 1000 from each. We may also lay it down as an 
axiom, that (2) the difference' between two numbers is made 
ap of the sum of the diuereiices between the parts of ■ which 
those nimibers are composed. 

Thus, 9 exceeds 7 by 2, ‘ 
and 4 exceeds 3 by 1, 
and 8 exceeds 5 by 3. 

Therefore 9+4-1-8=21 exceeds 7 + S + 5 = 15 by 2 + 1 
+ 3 = 6. 

If these principles be imderstood there will be no difficulty 
In working subtraction. To take an example— 

(1.) Let it be required to subtract 6835 from 8976. 

Here 8976 = 8 thoiis. 9 himd. 7 tens and 6 units. 

6835 = 6 thous. 8 hund. 3 tens and 5 units. 



How 6 units exceed 5 units by 1 unit. 

7 tem exceed 3 tens by 4 tens^ 

9 hu7id. exceed 8 hund. by 1 hund. 

8 thorn, exceed 6 thorn, by 2 thorn. 

Therefore 8 thous. 9 hund. 7 tens and 6 units = 8976 
exceed 6 thous. 8 hund. 3 tens and 5 units =6835 

by 2 thous. 1 hund. 4 tens and 1 unit =2141 
that is, 8976 exceeds 6835 by 2141, 
or, 6835 subtracted from 8976 leaves 2141, 
or 8976-6835=2141, as required. 

The above question is ' answered by applying only the 
second of the foregoing principles : we shall now take a case 
where it will be necessary to apply both. 

(2.) Subtract 19786 from 31814; i.e. find 31814- 19786. 

These numbers written in detail as before are — 

3 teii-tiious. 1 thous. 8 hund. 1 ten and 4 unite, 

1 teii-thous. 9 thous. 7 hund. 8 tens and 6 units. 

Here v/e at once perceive that we cannot proceed as in the 
fast sxamijle, for 6 units are more tlian 4 units, a 2 id 8 tens 
than 1 ten, and further on we find 9 thous. standing beneath 
1 tlious. But recollecting that we may add the same number 
to hoik of the given numbers, without altering their difference 
(and the difference is that which we are in quest of), we pro- 
ceed to apply the principle in this manner — add ten to the 
4 units of the upper line, making 14 units, and one to the 
8 tens of the under line, making 9 tens; so that the numbers 
will now read — 

3 ten -thous. 1 thous. 8 hand. 1 ten and 14 unitSf 
1 ten-thous. 9 thous. 7 hund. 9 tens and 6 units. 

Again, add 1 hund. = 10 ten.s to the 1 ten in the upper 
line, making 11 tens, and 1 hund. to the 7 hund. of the under 
line, making 8 hund.; so that now the numbers will read— • 

3 ten-thous. 1 thous. 8 hund. 11 te?ts and 14 unitSf 

1 ten-thous. 9 tlious. 8 hund. 9 tejis and 6 units. 

Lastly, add 1 ten-thous. = 10 thous. to the 1 thous, of the 
upper line, making 11 thous., and 1 ten-thous. to the 1 ten- 
thous. of the under line, making 2 ten-thous.; so tliat the 
number will read — 

3 ten-thous, 11 thotcs. 8 hund, 11 tern and 14 units. 

2 9 thous, 8 hund>. 9 tms and 6 units. 

How, these numbers are not the same as those given; but 
we know that their cfifference must be the same, since we 




have made' exactly the same additions to each;, and by sub- 
tracting the one from the other, as we did in the first example, 
we get, as the difference sought, 

1 ten-thous. 2 thous. 0 hund. 2 tens and 8 units =12028. 

Therefore 31814 - 19786 = 12028, and the proof is, that 
19786 + 12028 = 31814, wMch, however, is stated in two 
parts. 

We may now embody t,h 0 se processes in a rule, as follows:— 

I. Write the number which is to be subtracted ( which is of 
course always the less of the two, and is called the subtraheTicl)^ 
under the other (which is called the minuend), so that its 
units may fall under the units of the other, the tens under 
the tens, and so on. 

II. Subtract each figure of the lower line from t, hat above 
it; if that can be done. When that cannot be done add 10 
to the upper figure, and then subtract the lower figure, but 
when .that is done recollect to add 1 to the next figure in the 
lower line before subtracting it from its corresponding figiiie 
in the upper line. 

Find 867543267 - 164567345 = ‘I 

Arrange the numbers as directed in part 1. of the rule. Here 
7 — 5 = 2 ; 6 - 4 = 2 ; 2 - 3 is im- 
possible, l3ut 12-3 = 9, and carry Minuend = 867543267 
1; then 3 - (1 + 7) = 3 - 8 is Subtrahend =164567345 

again impossible, but 13-8 = 5 — 

and carry 1; 4~(l + 6)=4”7is Remainder = 702975922 
also impossible, but 14-7 = 7 

and carry l;5-(l+5)=5-6is also impossible, but 16-6 = 9 
and carry 1; 7-(l + 4) = 2; 6-6=0; and 8-1'= 7. 

The work is readily proved by adding together the re- 
mainder and subtrahend; the sum of course s,houM be the 
minuend. 

There are, however, really these two simple methods of 
ascertaining the correctness of a subtraction sum— 

1. Add the difference found to the subtrahend, and if 
correct the result will equal the minuend. 

2. Subtract the difference from the minuend, and if correct 
the result will equal the subtrahend; for example, 

The Authorized Version of the Old Testament contains 
592,439 words, and the New Testament 181,253 ; how many 
more are there in the former that in the latter '? 

Working. Proof (1). Proof f 2). 

592,439 181,253 subtrahend 592,43.9 minuend. 

181,263; 411,186 difference 411,186 difference. 

411,186 592,439 minuend 181,253 subtrahend.,. 

The following instances ' may now be verified for. the sake 
of exercise: — 

33758317668 8756789675436 

21869433245 7900976080978 

11888884413 855813594458 

Should there not be as many figures in the under line as 
there are in the upper one, the deficiency may be actually 
made up with ciphers; but it saves trouble to proceed with- 
out writing them, simply bearing in mind that the line may 
be so extended. This direction is founded on the self-evident 
fact that a number is not altered in value by placing ciphers 
on the left of it. Thus, 321 is the same as 00321, for it 
means 3 hundreds 2 tens and 1 unit, and 00321 means in 
reality nothing more; for 0 ten- thousands, 0 thousands, 3 
hundreds, 2 tens, and 1 unit, merely differs in saying that the 
number contains no tens of thousands and no thousands. 

It would be very different, however, were the ciphers placed 
on the right ; for then the 3 would become tens of thousands, 
the 2 would be thousands, and the 1 would mean a hundred, 
and the ciphers would denote that there were no tens or units. 
The following are instances in which these remarks are 
applicable:— 

8360000 1842007 30000680 

6756 90009 9091 

8353244 1761998 29991589 



When two or more aumbers are givea to be subtracted from 
two or more other numbers, it is gentrally best to add to- 
gether (1) all those belonging to the minuend, (2) all those 
belonging to the subtrahend, and (3) to take the sum of the 
one set from the sum of the other ; thus— 

From 675 + 70 + 1211 + 673, subtract 31 + 910 + 76 + 106 
+ 78. 

Here, 675 + 70 + 1211+673=2629; and 31+910 + 76 
,+106+78 = 1201. 

Then, 2629-1201 = 1428. 

Find the difference between 6173 + 95 + 78, and 867 + 712 
+ 81. 4686. 

^What is 2572-183+17856-1273+534? Armoer, 19506. 

(3,) There is an expeditious and elegant mode of subtracting 
numbers by means of what is called the arithmetical com- 
plement. It is not taken notice of in elementary treatises on 
arithmetic, because it requires the learner to know something 
about the principle before he can practise it with success, and 
this is reckoned superfluous in the mere art of ciphering. We 
simil. try to make it plain. 

Let it be required to find 1000 - 732. The answer, by the 
common rule, is 268 ; but we shall obtain exactly the same 
result by subtracting the units from 10, and the other figures 
successively from 9. 

Thus, 10-2=8; 9-3=6 ; and 9-7=2. 

We may therefore state it as a rule, that to subtract a num- 
her from followed hy as many ciphers as the number has 
figures^ the figure in the unifs place must be subtracted from 
mm the others from 9. 

Thus, 1000000 - 708367 = 291633. 

TMs process, which is so easy that it scarcely deserves to be 
counted an operation, is made use of for our purpose in the 
following manner : — 

Let the difference 3487 - 259 be required. 

It is here evident that by decomposing 3487 into 2487 
+ 1000, the difference between it and 259 is not altered, and 
we shall have 

2487 + 1000 - 259 ; but 1000 - 259 = 741. 

Therefore, 2487 + 1000 - 259 = 2487 + 741 = 3228. 

Thus, instead of subtracting 259, we have, in fact, added 
741 ; and ail cases of subtraction may be reduced to cases of 
addition in the same way. The following subtractions may 
be made by this mode, and then we shall show how the rule 
may be somewhat shortened. 

1660 - 786 = 874 4686 - 996 = 3690. 

AE that Is necessaij to the shortening of the process, is the 
admission of this principle : the difference between two num- 
bers is not altered by adding a number to it, if at the same 
time we subtract the same number from it. Let this number 
always be 1, followed by as many ciphers as the number to 
be subtracted has figures. 

Thus, suppose it is required to work the sum 9846 - 635. 

Here, by adding 1000 and subtracting 1000, we get 

j 9846 + 1000-635-1000. 

i But, by performing the operation 1000 - 635, we get 

9846+365-1000. 

Now, all that remains to be done is to add 365 to 9846, and 
to subtract 1 from the thousands of the result ; but we might 
put the 365 in i)lace of the ciphers in 1000, provided we put 
some mark upon the 1 to show that while the other figures 
are to be added, this one is to be subtracted. This is 
^ done by placing a dash, answering to the sign of subtraction, 

over the 1, making it 1, and making 365 - 1000 into 1365. 
f TMs artifice will convert the above expression into 

I i 9846 + 1365=9211 9846 

a calculation whmh is otherwise shown in the margin. 1365 

The quantity 1365, is what is called the arith- 

meticcd ccrmplement of 635 ; and generally to find 9211 
the arithmetical complement of any number, we 


must subtract the umts figure from 10, the others from 9, 
and place T on the left of the result. It will also be observed, 
tliat this complement, added to the number, gives 0 for the 
sum. Thus 635 +"1365 =0000=0. Further, in every case 
where it is required to snMract a number we may add its 
arithmetical complement. 

As we can readily perform such subtractions as 1000 -^ 635 
mentafly, in fact, as quickly as we can write the figures, the 
arithmetical complement furnishes us with a very neat and 
expeditious way of taking the balance of a successive set of 
additions and subtractions. For instance— 

32731 + 5729 - 371 - 4834, ' ' 32731 

takes the form shown in the margin ; the comple- 5729 

ment of 371 being T629, and that of 4834 being 1629 

15166 ; the Fs in the columns must of course be 15166 
subtracted as before shown. 

Presuming that the preceding principles are well 33255 
understood, we may now show how sufficient exer- 
cise upon them may he obtained. Take a series of numbers, 
each containing one figure more than the preceding one ; say 
271, 3567, 46891, 506798, 9763897, and 85438796 ; and 
subtract each preceding number from that which follows it — 


3567 

46891 

506798 

9763897 

85438796 

271 

3567 

46891 

506798 

9763897 

3296 

43324 

469907 

9257099 

75674899 


Let the learner then add all his results together, with the 
least number chosen, and, if his work be correct, the final 
result will be the greatest number. The completion of the 
operation is shown beneath— 

/'75674899 
9257099 
Differences 459907 
43324 
{ 3296 

Least number = 271 

Greatest number = 85438796 


THE LATIN LANGUAGE.— CHAPTIB III 

AOOIDENOE — THE ADJECTIVE. 

As adjectives express the nature or quality of nouns, they 
have, to make tMs connection the more apparent, their ter- 
minations similar : hence they require to be in the same case 
and number as the nouns wMch they quaUfy. On this account 
they are provided with the same number and kind of cases, 
both singular and plural They must also agree with 
their nouns in gender as well as in case and mmher. 
Thus in the combination, bonus puer, a good boy, pmer, %hQ 
noun, being mascuEne, bonus must be the same, and in all its 
cases it will be declined like dominus ; but when the noun is 
feminine, as in bona puella, a good giil, bonus is changed 
into bona, which is declined throughout like rosa. So when 
the noun is neuter, as in honum oqpjs, a good work, hnim 
becomes honum, and is then declined like donum. 

Adjectives are either (1) of the First and Second Declen- 
sions, or (2) of the Third only. 

Adjectives of three terminations, with the exception of those 
given under II. 3, correspond to the masculine, feminiiie, and 
neuter terminations of the First and Second Declensions of 
nouns; but adjectives of one or twp terminations correspond 
to those of the Third Declension, the former comprising 
the mascuEne and feminine, the latter the neuter. No 
adjectives take the case-endings of tlie Fourth or Fifth 
Declensions. 

I. Adjectives of the First and Second Declensions liave the 
foEowing three forms: — (1) us, a, um; (2) er, ra, rum^ 
and (8) Sra, ^rum. 

(1.) Adjectives in us, a, um, are declined like servus, rosa, 
and mnum. 


\ 




isa 


hATIE LABaVAaK 


, Examfle- 
Singular, 


-“'Bonus, hona, b(i7mm. 

Plural 


m. 

Noffk BSSa-us, 
Gbti, Bon-i, 
Dat, Bon-o, 
Acc, Bon-um, 
Toe. Bon-e, 
Bon-o, 


/ 

% 


n, 

um. 

i. 

0 . 

am. 

am. 

0 . 


m. y. n, 

Nom. Bon-i, se, a. 

Gen. Bon-Sriim, arum, orum. 

Bat Bon-is, is, is. 

Acc. Bon-os, as, a. 

Voc. Bon-i, se, a. 

AbL Bon-is, is, is. 


Decline like Bonus'.- 


. Alt-ns, 
Car-us, 
Doct-us, 
Dtibi-us, 
Diir-us, 
Feeund-us, a. 
Lset-us, a, 
Lat-iis, ' a, 
Long-us, 


a, 


am, 

nm, 

urn, 

urn, 

um, 

urn, 

am, 

urn, 

iim, 


high. 

dear. 

learned. 

doubtful. 

hard. 

fruitful. 

joyful 

broad. 

long. 


Magn-us, a, 
MSi~us, a, 
Nov-us, a, 
Pallid-us, a, 
Parv-us, a, 
Pi-us, a, 

Sanct-us, a, 
Sobri-us, a, 
Ver-us, a, 


mn, 

um, 

um, 

um, 

um, 

um, 

um, 

um, 

um, 


great. 

had. 


little. 

pious. 

holy. 

sober. 

true. 


Tlie following adjectives in us take itts in the genitive, and i 
In the dative singular, but in all other parts are declined like 
bonus : — Alius^ alia, aliud, another, i.e. a diflerent one (of 
many), mllus, none, sohis, alone, totm, whole, uUus, any, 
iimis, one. 

Umis lias no plural number, unless it be joined to a noun 
which has no singular number; as, unm litter m, a letter, 
una mmnia, a wall. 

Example — Totm, tota, totum. 


Singular. 



TO. 

/ 

1 

7*. 1 


TO. 

/■ 

». 

Nom. 

Tot-tis, 

a, 

um. 

Nom. 

Tot-i, 

se, 

a. 

Gen, 

Tot-ihs, 

ids, 

ids. 

Gen. 

Tot-8rum, arum, ora 

Bat. 

To-ti, 

i, 

i. 1 

1 Bat. 

Tot-is, 

is, 

is. 

Acc, 

Tot-um, 

am, 

um. 

1 Acc. 

Tot-os, 

as, 

a. 

Voc. 

Tot-e, 

a, 

urn. 

\ Voc. 

Tot-i, 

se. 

a. 

Abl 

Tot-o, 

a, 

0. 

! AbL 

Tot-is, 

is, 

is. 


Plural. 


Singular. 

f- 


Nom. Altgr, 
Gen, Alt6r-ius, 
Bat. AltSr-i, 
Acc, AltSr-ura, 
Voc. AitSr, 

AbL Alter-o, 


a, 

ius, 

i, 

am, 

U, 

a, 


Besides these vetus, old, and phis, more, are the only adjec- 
tives ending in us which are not declined like bonus; they 
have only one termination. Veter is found for v^tus in old 
authors. 

Example — Alter, altera, alterum. 

Plural, 

m. f. n. 

Nom. AltSr-!, ae, S. 

Gen. Alter~5rum, arum, drum 
Bat. Alt6r-is, is, is. 

Acc. Alt^r-os, as. 

Voc. Alt«5r-i, 2 B, 

Abl. AltSr-is, is, 

- Uter, utra, utrum. 

Plural, 
m. f. 

Nom. Utr-i, se, 

Gen. Utr-drum, 

Bat. Utr-is, 

Utr-ds, 

Utr-I, 

Utr-is, 


um. 

ids. 

h 

um. 

um. 

6. 


EXiVMPLB- 

Singular. 


m. 

Nom. UtSr, 
Gen. Utr-ids, 
Bat. Utr-i, 
Acc. Utr-um, 
Voc. Utgr, 
Abl. Utr-8, 


f 

a, 

ids, 

I, 

d, 

1 ,. , 


n. 

um. 

ius. 

i. 

um. 

um. 

d. 


Acc. 

Voc. 

Abl. 


d. 

A 

is. 


5 

arum, drum 
is, is. 

as, d. 

d. 

is, is. 


Neuter, neither, utercimque, whichever of the two, uter- 
M>et, wliich of the two you please, uterque, both, utervis, which 
of the two you please. 

The suffixes qu6, ms, llhU, cumquS, are appended to each 
case-form ; as uMusqu^, ilirms, uirdUbSt, utrummmquA 

AlUrU4T, one or the other, is usually declined as HUr; but 
the Gen. alUrius-MHm is found. 

The i of the genitive is, in prose, always long, in verse 
sometimes short. 

(2) Adjectives in er, m, rum, are declined like puer, 
Tosa, and donum. 

Example — T&mr, tertera, teneruTn, 


Singular. 


Plural. 



m. 

/ 

n. 


TO. 



Nom. Tduer, 

a, 

um. 

; Nom. Tendr-L 

se, 

a. 

Gm. 

Tendr-i, 

.m, 

L 

Gen. 

Tener-drum, arum, drum. 

Bat. 

Tener-o, 

m, 

0. 

Bat. 

Tener-is, 

:• is, 

is. . 

Am. 

Teuer-um, 

am, 

um. 

Am, 

Teuer-os, 

as, 

a. , 

Noe. 

Tener, 

a, 

um. 

Voc. 

Tener-i, 


a, 

Abl 

Tea«r-o, 

% 

0. 

Abl 

Tener~is, 

''is,- 

: k. 


is ghortened from tmerm.- 


■ Only the following adjectives are declined on ■ this ^ model-- 
Asper, rough, gihher, himch -backed, lacer, torn, Uher, free 
miser, yirQ%ch&^, prosper, prosperous, full (fed). 

Decline similarly all the compounds of and /sro, at 
armiger, weapon-bearing, corniger, horned, frugifer, fruit* 
fui, wool-bearing, light-bringing, opifer. 

bringing help. 

Dexter, on the right hand, propitious, is declined either as 
tener or ater. 

(3) Adjectives in er, era, erum, are declined like Itber, ros% 
and donum. 

Exabople — At&r, atra, atrum. 

Plural. 


Singular, 
m. f. 

Nom. Ater, a, 

Gen. Atr-i, se, 

Bat. Atr-o, se, 

Acc. Atr-um, am, 

Voc. Ater, a, 

Abl. Atr-o, a, 


um. 

i. 

0, 

um. 

um. 

0 . 


Nom. Atr-i, 

Gen. Atr-orum, 
Bat. Atr-is, 
Acc. Atr-os, 
Voc. Atr-i, 
Atr-is, 


/• 


■anim, 

is, 


Bn 

is. 


Decline in a similar manner. 


Adig-er, 

Creb-er, 

Mac-er, 

Nig-er, 


m, rum, sick 
ra, rum, frequent. 
ra, rum, lean, thin. 
ra, rum, black. 


Pulch-er, ra, ram, 
Rub-er, ra, rum, , 
Vaf-er, ra, rum, 
Sinist-er, ra, rum, 


or ns, of one termination; (2) 
terminations ; (3) and a few in 
terminations. 

1 . — Of one Termination. 
Example — Felix, happy. 
Singular. 

Nom. Felix (m. f. n.) 

Gen. Feiic-is,\ /or ifee 
Bat. Felic-i, / genders. 

Acc, Felic-em (m. /.), Felix («.) 

Voc. Felix. 

AhL Feiic-i or Felic-e (m.f . ».)] 


fair 
red. 
crafty, 
left (side.) 


(1) Ad-jectives in x 
those in is, u, e, of two ^ 
er or ris, ris, re, of three 


Plural. 

Nom. Feiic-es (to./), B‘elic-ia(?a.) 
Gen. Felic-ium, > for the thrm 
Bat. Felic-ibus,/ genders. 
Acc. Feiic-es (to. /.), Felic-ia. 
Voc. Felic-es (to./.), Felic-ia. 
Abl. Felic-ibus (to./ n.) 


Example- 

Singular, 

Nom. Ingens (to. f. n.) 

Gen, Iiigent-is, > for the three 
Bat, Ingent~i, ) genders. 
Acc. Ingent-em (to./.), ingens. 
Voc. Ingens. 

Abl. Ingeut-i or g (to./ ».) 


Ingens, great. 

Plural. 

Nom. Ingent-es (m.f), ingen tia 
Gen. Ingent-um, > for ihetkrei 
Bat, Ingent-ibus, j* genders, 
Acc. Ingent-es (to./), ingentia. 
Voc. Ingent-es (m.f.), ingentia 
Abl. Ingent-ibus (to./, n.) 


Decline in the same manner- 


Amans, 

Atrox, 

Audax, 

Clemens, 

Elggans, 


tis, 

cis, 

CIS, 

tis, 

tis, 

2.- 


loving, 

cruel. 

bold, 

gentle. 

elegant. 


Ferox, 

Loquax, 

Pradons, 

Eecens, 

Sapiens, 


oeis, fierce. 
cis, talkatwe, 
tis, prudent. 
tis, fresh. 
tis, discreet.. 


Of Two Terrminatiom. 
Example — Fortis, e, brave. 



Singular. 



Plural 



m. & f. 

n. 


TO. & f. 


Aoto. Fort-is, 

e. 

Nom. Fort-es, 

ia. 

Gen. 

Fort-is, 

is. 

Gen. 

Fort-ium, 

ium. 

Bat. 

Fort-i, 

im 

Bat. 

Fort-ibus, 

ibuB. 

Acc, 

Fort-em, 

a. 

Acc. 

Fort-es, 

ia. 

Voc. 

Fort-is, 

e. 

Voc. 

Fort-es, 

iii. 

Abl 

Fort-i, 

i. 

Abl. 

Fort-ibus, 

ibus. 


Com-is, 

Dulc-is, 

Lev-is, 

Omn-is, 


Decline in the same manner — 

e, affable. | Simil-is, e, similar. 

e, sweet. | Steril-is, e, sterile. 

Trist-is, e, sad. 

Util-is, ©, mefuL 


light, 
all, every. 








To these add dis (m. & 1), dit-e (n.), rich, gen. dit-is, wMcb 
is a contracted form of dives, di-n^tis, and is used in all it£ 
cases, except the nominative and vocative singular masculint 
and feminine. 

Exception. — JwmrU, young, has no neater, and is de* 

Alined' hke ‘ 


hATm liAHOTAai. 
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'3 . — Of Three Terminations. ,, 

Adjectives in er or,.m’,,m,Te, are declined like/cr^tX with 
this exception that' in the norninatwed»nAmcatimmmcuUne 
they have' the second termination er, as well as 
'They are thus declined — 


IxAMPiiE — Acer or acris., acre, sharp. 


Singular* 



Plural, 


m. &f. 

n* 


m. ^f* 

n* 

Nom, Ao-er or ris, 

re, 

Nom. Ac-res, 

ria. 

Gen. Ac-ris, 

ris. 

Gen. 

Ac-rium, 

rium. 

Dat. Ac-ri, 

rl 

Dat. 

Ac-ribus, 

ribus. 

£cc Ao-rem, 

re. , . 

Acc. 

Ac-res, 

ria. 

Voc. Ac-er or ris, 

re. 

Voc. 

Ac-res, 

ria» 

AbL ' Ac-ri, 

ri. 

AM. 

Ac-ribus, 

ribus. 


Decline in the same manner — 


Alac-er, , ris, re, cheerful, hisk. 
€aiiapest-er, ris, re, rural. 

Celeb-er, ris, re, famous. 

Cel-er, is, e, swift (G. P. uni). 
Eqnest-er, ris, re, equestrian* 

Palust-er, ris, re, marshy. 


Pedest-er, ris, re, pedestrian. 

Put-er, ris, re, rotten. 

Salub~er, ris, re, tvholesome. 

Silvest-er, ris, re, woody. 

Terrest-er, ris, re, terrestrial. 

Voluc-er, ris, re, swift. 


'They 'may be concisely exhibited in this form, viz. — 


Aiac- 

Pedest- 

er (ris), ris, 

re, 

res, 

res, 

ria. 

CaTn,pest- 

Put- 

ris, 

ris, 

ris, 

rium, 

rium, 

ribus, 

rimn. 

Cele'b- 

Salub- 

ri, 

ri, 

ri, 

ribus, 

ribus. 

Gel- 

Silvest- 

rem, 

rem, 

re, 

res, 

res, 

ria. 

Kquest- 

Terrest- 

er (ris), ris, 

re, 

res, 

ribus, 

res. 

ria. 

P,alast- 

Voluc- 

ri, ri, 

ri, 

ribus, 

ribus. 


Add to these the names of months in er, which are generally 
adjectives, as Beptember, October, &e. 


NOTES. 

1. Adjectives of me termination have i more frequently 
than e in the ablative singular. Some have only i, as mentor, 
is, mindful; par, is, equal; anc-eps, ipitis, doubtful; prcec- 
eps, ipitu,^ headlong; ingen-s, its, huge; iner-s, tis, unskilful; 
reeen-s, tis, recent; repen-s, tis, sudden; and the phrase 
prwsenti tempore, at the present time. 

However, they mostly take e when used as nouns, especially 
those in m and in at. Add censors, partner; nigil, watchful; 
and the present participles. 

2. The following adjectives have e in the ablative singular 
and U7n in the genitive plural. Except hosp-es, which has 
hospita, they have no neuter plural ; — 


Des-es, 

idis, 

inactive. 1 

Ees-es, 

idis, 

shiggish. 

Hosp-es, 

itis, 

stranger, j 

Sen-ex, 

is, 

old. 

Pauper, 

is, 

poor. 

Sosp-es, 

itis, 

safe. 

Priuc-eps, 

ipis, 

first. ! 

Superst-es, 

itis, 

surviving. 

The following adjectives have also urn in 
plural: — 

the genitive 

Ciciir, 

is, 

tame. 

Memor, 

Snppl-ex, 

is, 

mindful* 

Compo-s, 

tis, 

master of. 

ids, 

suppliant* 

Div-es. 

itis, 

rich. 

Uher, 

is, 

cojdous* 

Immemor, 

is, 

mmindful. 

Vet-us, 

eris, 

old. 

Impo-s, 

tis, 

not master of. 

Vigil, 

is, 

watchful. 


Such adjectives as have urn in the genitive plural come 
from nouns which have that termination in their genitive 
(dural, as degMer, is (genus), degenerate; quadmpe-s, dis 
(pes), four-footed; hlcorpor, is (corpus), having two bodies; 
imps, is (o 2 )s, opis), indigent. Genitive plural, degmer-um, 
&c. The neuter plural of these adjectives is seldom used; 
set US, however, hfis vetera. 

3. Nequam, worthless, and frugi, honest (properly the 
dative of frux), are indeclinable. 

4. Some adjectives of one termination are joined with neuter 
substantives only iti particular cases — tricuspide telo, abla- 
tive; but not telum tricsispis, nominative; because a neuter 
substantive may end, in the ablative, in e ; but none end, in 
the nominative, in is. This, however, is a nicety which much 
reading and full knowledge alone supply the means of observ- 
ing. 

5. Some verbals in a; are joined to neuter as well as feminine 
nouns, but not to ujasculine ones, as ultrice Jlagello, victrici- 
hmmmis 


6. The ablative singular of adjectives of one or two termina- 
tions generally ends in i, diS tristis, tristi, except the follow- 
ing, which end in € ; — 


Bicorpor, double-bodied. 

Bipes, douhh-footed. 
Compos, in possession (of Ms") 


host or guest, 
powerless. 


Mnltipes, 

Pauper, 

Puber, 

Senex, 

Sospes, 

Superstes, 


many-footed. 

poor. 

adult* 

old* 

safe* 

surviving* 


But (1) adjectives of one termination (d^sfelia)) have both 
e and i in the ablative, but i is more usual; and comparatives 
(as melior), but e is more usual; though in poetry ice and 
meliore are common. Horace uses melior e. 

(2) The ablatives of participles, when not used adjectively 
(or as mere epithets, but as denoting a fact or circumstance),^ 
derived from nominatives in ans and etis, end in te, not ti 
(thus nocte sequente means — the night coming on ; but 
sequenti nocte is — the following night), as imperante Augusta, 
not imperanti. Horace, it is said, never forms this participle 
in ti. 

It will be found of great use to learn to classify adjectives 
according to their terminations, many of wliich I:ave some 
similarity of signification indicated thereby, and most of 
which are similar in pronunciation and prosody. By group- 
ing them together in such clusters we knit the ties of 
association round them, and increase the tenacity of the 
grasp of the memory upon them. We subjoin a few of such 
related classes. They fall naturally into two sets, viz. — 

(1) Adjectives of the First and Second Declensions, which 
end in 


deeus and itis, denoting a material, as laneus, woollen; mreus, brazen; 
roseus, rosy; saxeus, stony; aureus, golden; marmoreus, marble; 
testaceus, sbelly. 

anus, (a) of tbe^nature of , belonging to, as hilly; 
Cmarmnus ; (b) denoting the legion, as primanus, of the first 
legion. 

drills, (a) having the character of, belonging to, as contrarius, 
agrarius ; (&) holding so much, as sextarius, holding one-sixth, 
vicesimarius, holding one-twentieth. 
dticus, fitted, characterized by, as aquations, erraticus. 
dtus, Uus, uius, as aldtus, winged ; oculdtus, eyed ; aurltus, eared ; 

haired ; horned ; astute. 

entus, as violentus, violent; gracilentus, graceful; luculentus, 
transparent. 

enus, as plenus, full ; terrenus, consisting of earth. 
emus, as hibernus, wintry; aternus, eternal \ hodiemmi, to-day; 
hest&rnus, yesterday. 

icius (from nouns in is, with i short), as gentilicius, national. 

or itius (from verbs and nouns in us, with i long), as conducticim, 
rented; novltius, new; muUltius, transparent. 
icus (from nouns), as aulicus, flnte-like ; bellicus, waadike ; civims, 
civic. 

icus (from verbs and adverbs), as amicus, friendly ; apriens (aperid), 
open; antiquus, antiem (ante), mt^qpe* 
idus (from verbs), denoting bodily state or qnality, as frigidus, 
cold; algidus, icy; tepidus, lukewarm ; moist; candidus, 

white ; rapidus, rapid ; cupidus, desirous. 
imus, as maHtimus, belonging to the sea ; finitimus, neighbouring. 

. inus, (a) denoting material, as faginus, beechen ; crysfailinus, 
crystalline ; (h) denoting time, as crastinus, diuttnus, mmdXnas, 
kornotinus, perendlnus, prisUnus, serotinus, all with short 
penult, except inatuilnus and vespert.lrms; (c) denoting quality, 
as agninus, lamblike ; caninus, doglike. 
ius, belonging to, as regius, royal ; patrius, paternal. 
imis, having the nature of, as aistivus, stativus, furiimis, nocivtis*, 
lus, diminutives; parvulus, rather little. 
onus* as patronus, patronizing. 

onus, as oratorius, oratorical; motorius, moving; adulatonus, 
adulatory. 

osus, as animosus, courageons ; helluosus, warlike ; v&ritosus, windy ; 

saxosm, stony ; morosus, morose ; officiosus, officious. 
stus, as mfastm, unlawful ; funestus, destructive ; onusf.us, burden- 
some, 

as cadums, fading. 

ulm (verbals), inclined to, as hihutus, drunken ; credidus., credulous , 
garntlus, talkative. 

undm, denoting bodily or mental feeling or faculty (from verbs), as 
iramndm, fdmiidus (from for,fdr{),furibu7tdus,jf(cuiidm. 
imUs, as opportunus, opportune ; jejunus, Jejune, 
as. diurnm, daily ; noctnrnus. nightly. 
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(2) Adjectiyes of the , Third Declension, wMch end in . 

as regal ; Aoapitefo, kindly ; gtacialis, icy. 

arts, m popularis, popular; vulgar ; salutaris, salutary. 

dtilis. as aquatiUs. 

ax, mferax, fertile; e&K,: -dm, eating (away), 

' ber^ bris, oer, cris, as saluher, saluhris, healthy; dcer,€tcris, sharp. 
hUu (from verbs), capable of doing, being, &c., as penetrabilis, 
delebUis, nobilis, mluUlis. 

His, as cru^Us, cruel ; Jidelis, faithful. 
tns, as violens, outrageous; ruhens, blushing. 

&ISU, as pratemu, belonging to the meadow; forensis, legal. 

Bs, as hcupUs, ■’ifis, rich. 
ex, aa semimx, -ecis, half. 

liis (from nouns), as jiivemlis, kerilis, senilis, virilis, pmnlis. 

Uis (from verbs), as jiexilis, pensilis, habilis, utilis, JissiUs, rasilis, 
tonsUis, JragiUs, coctilis, sculptilis, seciilis, Jacilis. 

©au, as atrox, bloody ; velox, -bcis, swift. 

stris, && pahistHs, swampy; subkistris, glimmering. 

ulis, m edulis, eatable. 

OOMPAKISON OP ADJECTIVES. 

Adjectives have three degrees of Comparison. 

1. Tlie Podtive denotes the possession of a quality ah- 
mhUely, or in an ordinary degree, without any reference to 
more or less; as doctus, ie;^riied, hrevis, short. 

2. The Comparative expresses an increase or e.vtemion of 
the quantity or amount of the quality; as doctior, more 
learned, hrevior, shorter or more short. The G'ompsarative 
often signifies excess or too much; as jactantior Ancus 
(Virg.); or rather, as sumpauUo mfiimiior (Hor.) 

The Comparative of adjectives is formed from the first 
occurring case of the Positive ending in i, by adding or for 
the masculine and the fejiiinine, and %is for the neuter; the 
Superlative by adding ssmus, a, urn; as — 


Posit. 

Comp. m.f. 

n. Super, m. 

/ 

Doefc-us, i, 

docti-or, 

us ; docti-ssimus, 

a, am. 

Fort-is, is, i, 

forti-or, 

us ; forti-ssimus, 

a, um. 

Feli-x, ' cIs, i, 

feiici-or, 

US ; felici-ssimus, 

a, um. 

The masculine and feminine in or, oris, is declined lii 

senm ,* the neuter in us, oris, 

like corpus; as — 


Docti-or, or, us. 

, more learned. 


Singular, | 

Plural. 


m. and f. 

n. 

m and /. 

n. 

Norn, Doeti-or, 

ns. 

Nom. Doctior-es, 

a. 

t^en. Doctior-is. 

is. 

Gen. Doctior-um. 

am. 

Dat. Doctior-i. 

i i 

Dat Doctior-ibus. 

ibus. 

Acc. Docti-orem, 

na 

Acc. Doctior-es, 

a. 

Voc. Docti-or, 

ns. I 

Voc. Doctior-es, 

a. 

Abl. Doctior-i 

i or e. 1 

Abl. Doctior-ibus. 

ibus 


The Superlative increases or extends the signification 
to the greatest degree; as doctissimus, most learned, hrevissi- 
mm, the shortest or most short. The Superlative often 
signifies very much\ as purissima mella, very pure honey 
CVirg.) ^ojustissimatelluB (Yirg.); Optimus VirgiLius(RQx.) 

The Superlative is declined lil?:e hon-us, a, um. 

EXCEPTIONS, 

1. Adjectives ending in er, a, urn, and in er, m, re, for 
the most part form their Superlative by adding rimus, a, um, 
to the nominative singular masculine, as— 


Posit. 

Acer, 

Celcr, 

Liber, 

Miser, 

Pauper, 

rulchcr. 


sharp, 

swift, 

free, 

unfoTtunatB, 

poor, 

beauiifni. 


Comp. 

acri-or, 

celeri-<ir, 

liberi-or, 

miseri-or, 

pau])eri--or, 

pulehri-or, 


Super. 

aeer-rimus. 

celer-rimuB. 

liber-rinms. 

miser-rimus. 

pauper-rinms. 

prdcher-riinus. 


Add to these maturm, maturior, rmturrmvus, ripe ; mi- 
perus, nuperlor, nuperrimm, late; vetus, veterior, veterrimus, 
old; dtterioT, worse, deterrimus. Dexter, ior, has desotimm; 
sinister, ior, no superlative. 

2. Those adjectives ending in lis change is into kmm, a, 
%m, in the superlative, viz. 


Agil-is, nimble, 
Docil-is, docile, 
Facil-is, emy, 
Diffidl-is, dijpculi. 


agili-or, 

dociH-or, 

faoili-or, 

(fifficili-orT 


agil-liinus, 

docihlimus, 

faeil-limus* 

di:fficil4imuA 


Gracil-is, slender, grac!li»or, , gracii-iimuA 

Humil-is, kumbh, humili~or, humil-limus. 

Simil-is, like, simili-or, simil-limus. 

Diss!mil-is, unlike, disaimili-or, dissimil-Iimus. 

Some others are regular, as useful ; super, utilis- 

siwous, &c. Imhecillds, weak, has both i/mhecillimus and 
imhecilUssimus. Frugi forms frugalis, which is regular.^ 

3. Adjectives in dims, ficus, vflus, change us into entior, 
entissimus, as maledicns, slanderous, comp, maledic-entior, 
super, maledic-entissimus; malificus, vicious, m>alific-entior, 
malific-entissimus; henevolus, kind, henevol-entior, benevol- 
entissimus. Also egmus, needy ; egentior, egentissimus. 

4. Five adjectives are irregular, viz.; — 

Posit. Comp. Super. 

Bonus, good; melior, better ; optimus, 

Mains, had; pejor, worse; pessmras, 

Magnus, great ; major, greater ; masimus, greatest. 

Parvus, little (smalt) ; minor, less ; minimus, hast. 

Multi, many ; plures (ium), more ; plurimi, most. 

5. Adjectives ending in eus, ius, um, form their Com- 
parative and Superlative by magis, more, and maxime, most ; 
as noxius, noxious, magis noxius, maxime noxius; idonefus, 
fitting ; magis idoneus, more fitting ; maxime idonms, most 
fitting. But adjectives in q^ms are regular, as mqvjus, mquior; 
antiquus, ancient, antiquior, antiqulssimus. Nequam ,hm 
nequior, neq^dsswms. Assidmor ; egregior, egrigiissimm ; 
exiguior, exiguissim^us; piusinvm, perpitiMSsimus, and 
strenuior are also found. 

6. Some Superlatives contract into a second form, as — 

Posit. Comp. Super. ■ 

Exterus (extra), outside ; exterior ; extremus, extimus, 

Inferus (infra), beneath ; inferior ; infimns, imus. 

Superus (supra), abo?)e ; superior ; supretnus, summus. 

Posterus (post), after ; posterior , postremus, postumus. 

The Positives of these adjectives are little used except 
in the plural, and with a special meaning, as posteri, our 
descendants, posterity; superi, the gods above; mferi, the 
gods below. 

7. Many adjectives admit of no comparison, as vdcuiis, 
cdnbrus, midiocris, claudus, inddicHs, merits, accommDdfis, 
m4mdr, degmer, perdlligens, qyrcedvxiis, cornifir, cldviger, 
and others which experience will suggest. 

8. Some proper names are found comj)ared and used as 
adjectives; as Nerdnibr, more cruel than Nero, PmniAr, more 
false than the Carthaginians. Similarly is formed iqmssimus, 
very self, &c. 

The following table exhibits many of the irregular adjec- 
tives. Where a blank is left that degree is not used; the 
parenthesis shows that the word included is some other word 
not an adjective. 

Po.nt. Comp. Super. 

Adoleacens, young, Molescentibi. 

(Ante, before), anterior, 

Bellus, fine, belliKSimds. 

BonUs, good, melior, optimus. 

(Citra, witlmi), citeridr, citimuf.. 

Civilis, civil, civiiiSr, civiii.ss!rruls, 

Cousultfis, skilled, consultior, consultis.simds. 

Deses, slothful, desidiCr. 

(Deterus, obsolete), deteriSr, worse, detenimtis. 

Dexter, right, dext^riSr, dextimus. 

Diver.surt, dijferent, diversis.siinus. 

Div^^s, rich, ditior, ditlssiinu:-,. 

Exterds, foreign, exterior, extremu.^ or extimds. 

Falsus, false, falsissirnu.s. 

Fidds, faithful, fidissinuls. 

FlebiKs, mournful, flebiliSr, flebilisKimGs, 

reno'Wfied, inclytissimils. 

Inferus, beneath, inferior, infimns i/r inuis. 

Ingens, great, ingentidr, mgentissimu.s. 

(Intus, within), iutSrior, intimils. 

luvitds, unwilling, invitissimds. 

luvictiis, uncouquered, invictissimus. 

Jdvgnis, young, junidr. 

:Longinquds, distant, longinquior. 

Magnus, great, majbr, maximds. 

Mdids, bad, pejor, pessimiis. 

MltUrtts, mature, maturior, matur-rimus or -iss!2n'&&. 
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Posit 


Comp. 

Super. 

Multtis, 

much, 

(pins), ■ 

pliirimiis. 

Nequam, 

tcicked, 

nequife, 

aeqaissimfia. 

Noviis, 

new. 


novissimuB. 

NtperUs, 

recent, 

MpSriSr, 

nupemmiis. 

(A»hs. . 

swift), 

5cy5r, swifter, ocissimUs. 

Opimus, 

rich, 

opimior. 


ParvUs, 

little, 

minor, 

minimUs or parvissImUs. 

PostSnis, 

late, 

posterior, 

postremiis or postfimiis. 

.(Prius, 

before), 

prior, former, 

primilSjj^m. 

ProcHvIs, 

steep, 

procliviSr, 

proclivissimtig. 

ProniiSi 

prom, 

proniSr, 

pronissimUs. 

'(Prope, 

near), 

prbpibr, 

proximUs. 

Propiiiquiis, 

near, 

pr6pinqtii5r. 


Sacir, 

sacred, 


sScerrlmiis. 

SEtis, 

enough, 

sS-tiSr. 


.SfitUT, 

satified, 

sS-thrihr, 

satarriiiitis. 

(Sl1c&5, „ 

otherwise), 

sSciSr or sSqnior. 

Senex,. 

old, 

senior. 


Sinister, 

left. 

sinistigrior, 

slnistirofis. 

StipMs, 

above, 

stip§ri?5r, 

supremils or sammfe. 

(Ultra, ' 

beyond), 

tilterior, 

nltimas. 

V§tfis, 

ancient. 

veteriSr, 

veterrimfis. 


Adjectives agree with tiie nouiiS' they qualify in number, | 
gender, and case; as 

Sol splendiduB, the shining sun. Kegiiia est pulehra, the quee^t u 
Luna splendida, the sk&'nmg moon. heautijul. 

Argentum spiendidum, the shvnr- Regius© sunt pul chrse. 

mg silver. Templum est opulentum, the 

Miles est csdiidiis, the soldier is temple is mmjmftcent. 

rash. Templa sunt opulenta. 

The student is recommended to note the agreement of 
adjective and noun in the following examples, and to write 
out in full the agreeing words : — 

Homines pii timeiit Deum, Eolg men fmr God, 

Ver JUGUndiam delectat animum, A pleasant spring-thm rejoices 

ike mind. 

Probltas ?era nobilitat hominem, True honestg ennobles m man. 
Modestia dulcis oruafc feminam, Sweet modesty adorns a woman.. 
Parv'a scintilla excitavit magnum A small spark has kindled a great 
iiscendium, ' fire. 

The meaning of a sentence sometimes overrides verbal rule;, 
•as Capita conjnratio'im caed swnt^ The heads of {i.e. the 
persons at the head of) the conspiracy were scourged ; Dm 
milUa kostum capti sunt^ Two thousand of the enemy were 
captured. 

.A great number of adjectives, and participles used as 
adjectives, especially such as signify “full of” — e.g. desirous, 
studious, skilled or experienced in, sharing in, and likeness 
to, and their opposites, &c, — govern the genitive. 

Avidus, greedy. Gnarus, knowing. Prudeiis, knowing, 

possessioTi. Memor, mindful. Rudis, uninformed. 

Conscius, amsciom. Particeps, shamng, Simiias, like (in- 

Con&OTS^ participators. Patiens, sufiering. wardly), 

Cupidus, dedrous. Peritus, skilled. Soeius, allying. 

Expers, Exsors, wo« Plenus, full. Studiosus, 

sJiaHng. Potens, powerjul. 

The following sentences illustrate this rule: — 

Teinpus, edax rerum, Time, the devourer of things. 
Eutiis belli, Unskilled in war. 

Auxins poteuti!©, Eager forjiower. 

To this class belong also (I) verbal adjectives in ns., 
and tm; and (2) adjectives denoting affection, as desire and 
disdain, knowledge and ignorance, innocence and guilt. 

Avldus glorh©, Desirou.^ 

IgnTmis fraudis. Ignorant of fraud. 

Memor beueficioruiii, Mhidjul offauonrs. 

Mens sihi couscia recti, A mind conscious of its own in- 

tegrity. 

Neque euim iguari sumus antfe For neither are tae aforetime, m- 
maloram, acquainted with misfortunes. 

Veterisque memor Saturaia belli, Ju?zo mindful of a?i ancient conr- 

tention. 

Homilies nostrse wnsuetudinis Mezi unskilled in our ways. 
imperiti, 

Secttras amorum germause, Safe in the love of her siste/r. 

Est uatura homiuum novitatis The nature of men is desirous of 
avida, novelty. 

VQIi. X* 


Adjectives signifying necessary, agreeable, fitting, friendly, 
easy, near, like, and their opposites, in most cases govern tha 
dative; such are — 

w^qnalis, equal. Finitimiis, neighbour- Propinquus, near. 
AEquus, jmt^fair. ing. Propitius, 

Affinis, kindred. Idoneus, suitable. to. 

Amicus, friendly. Infensus, unfriendly. Similis, like (out- 
Aptus, fitted for. Infestus, hostile. v:ardlyj 

Coguatus, related. Necessarius,reg?ii«»ie. Uthis, useful. 

Cousentaneus, suitable. Obnoxius, exposed to. YiQmm.,neighhouTi7ig., 
KjooXTsxms.., contrary. Par, equal. 

These examples wiE be found illustrative- 

Patrs similis, Dike Ms father. 

Omnibus siipplex, Submissive to all. 

Jucundus amicia, Agreeable with Ms friends. 

Est finitiraus oratori po8ta, A poet is marly related to an 

orator. 

Os humerosque deo similis, Like a god in features and limbs. 

.^dificia fere Galiicis consimilia. Nearly resembling the buildings 

of the Gauh. 

Eorum supplicia gratiora diis im- They believed that their punish- 
mortalibus esse arbitrantux, ment would be very agreeable to 
the immortal gods. 


PHYSIOLOGY— CHAPTER 11. 

THE SKIN — FEKSPIEATION — OLBANniNESS. 

The skin is the elastic and distensible outer covering ol the 
body. It serves a variety of important ends. Considered 
merely as that soft, supple, piia.ble web which forms the out- 
ward vestment of the human frame, the skin is distinguished 
by the possession of the following important qualities — it is 
tough, iiexible, elastic, porous, and resistent. It is a strong, 
intricately organized, exceedingly vascular, and Iiiglily sensi- 
tive membrane. This dense, firm tissue of nerves and blood- 
vessels, which you cannot puncture an}wrhere, even with the 
finest needle or the minutest thorn, without causing pain and 
drawing blood, is sheathed in a delicately wrought overcoat of 
tissue, consisting of myriads of minute, thin, transparent 
scales which, though insensible themselves, permit all sensory 
impressions to pass through them miMndered. Simple and 
uniform as it seems to be, it is really a compound of many 
elements and parts, and the seat of a great many different 
functions. It is (1) a protecting envelope for all the delicate 
parts of the animal frame. It thus enables the various parts 
of the body to come into contact with external objects without 
experiencing tiiat pain which, as we all know, is felt when 
any foreign substance touches a part of the surface denuded of 
skin. It is (2) the seat of the sensation of touch. It gives 
us important information about the external world, and cor- 
rects for us many of the fallacies to which some of the other 
organs of sense are liable. It is (3) one of the purifying 
organs. By the perspiration which flows through it the blood 
is freed from much of the worn-out and refuse matter wMch 
it accumulates wliiie passing through the body, it is (4) a 
preservative of the temperature of the body at the proper 
degree, by the evaporation of the sweat which is poured out 
on its siirface. For thase various uses the skin has a com- 
plicated structure, but in every part of the body its texture 
is similar, though somewhat modified to suit particular situa- 
tions. It is principally as the organ of perspiration that we 
shall refer to it here; on another occasion we sliall consider its 
use as an organ of sensation. 

The skin or common integumentary structure consists 
essentially of two distinct layers — the true skin and the scarf 
skin, or the cvtis and the cuticle. The former is that wliich 
rests on the deeper tissues of the body, usualiy on a layer of 
fat ; the latter is the protecting sheath of tlie exposed, sensi- 
tive surface of the body. The true skin is part of the living 
organism, and is provided with vessels and nerves, is vascular 
and sensitive, and is influenced by all the variations of the 
circulation. The scarf skin is a production of the true skin, 
and is fonned by it. As it is continually being worn away 
on the surface, the growth from below takes the place of tiiat 
removed, by this wear, from the top. 
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...The cutis or true skin is tough, vascular, and sensitive. It 
has two surfaces, (1) that wMcIi rests o.a the deeper structures, 
and (2) that which comes in contact with the cuticle. This 
we know from our experience in the case of a blister arising 
from a burn or produced by irritants. The serous fluid 
separates the scarf skin from the true, and raises it so that it 
may be plainly seen. If this upper netting 'be removed, the 
true skin is exposed and pain is felt. The deep part, called 
the comm, or der?n^ consists of waving fibres, sometimes con- 
tai.nin,g contractile threads among them. These waving fibres 
are arranged so as to be disposed circularly round the hairs, 
and when the surface of the body is exposed to cold the con- 
tractile fibres collect in small circles round the hair, elevate 
the surface at this point, and so produce a little cone, causing 
that curious appearance crdled “ goose skin,” with which we 
are ail familiar when we are cold. At certain parts, as in the 
eyelids, the dermal structure is very thin and loose, and is 
easily swollen with blood or fluid. Hence the great swelling 
caused by a blow on the eye. At most other parts the coriiim 
is tough and thick. It is especially so over parts exposed 
to much pressure, as the hips and soles of the feet. Small 
foreign particles are sometimes retained in the cutis for a life- 
time. The I'jroeess of tattooing consists in making punctures 
into the true sldn and thus introducing coloured material, 
which remains permanently visible. 

The upper papillary surface of the cutis, that part which 
comes in contact with the sca-rf-sldn, has a very remarkable 
arrangement. It is more vascular than the reticulated layer 
just described. Tile vessels which pass from below through 
the coriiim become more branching and tufted, and arrange 
themselves into semi-transparent, flexible little cones, the 
nerve- filaments of which — most probably looped-— project up 
from the surface towards the scarf skin. These are called 
the tactile papillse or touch-points, and the surface presenting 
this appearance is sometimes called the papillary layer. Bach 
papilla has a nerve sent to it, and the sensibility of the skin 
depends on the number of papillm in a given portion of sur- 
face. In certain regions they are closely set in double rows, 
so as to pack a larger number in a small space, and on the 
points of the fingers these rows are arranged in beautiful 
waving lines, so as to allow of the papillae being set as thickly 
as possible on these sensitive parts. 

The epidermis, or scarf skin, varies in thickness in different 
regions, and is very dense in all parts exposed to friction and 
pressure, especially on the soles of the feet, and is sometimes so 
tliickened over the Joints of the toes as to form corns. It is 
changed in character in certain regions, to form nails and 
hail, and in the lower animals is further modified into the 
various kinds of scales, claws, fur, 
feathers, and horns; for, strange as it 
may appear, all these are but appendages 
of tlie skin, as will afterwards be shown. 
This laj’-er of the skin used formerly to 
be described as consisting of two layers, 
the rete mucomm or mucous layer, and 
the cuticle or scarf skin ; but this arose 
from an accidental mode of preparation, 
and was also founded on the fact that 
the portion of the cuticle next the true 
skin is always moist, while the externa! 
surface of it is usually dried by exposure 
The cutis, demiis, to the air. The two parts are essentially 
pigTaentum. or colour- same lu Structure, and only modified 
iiig matter f.f the lyin- by the circumstancc mentioned. The 
tinged portions of the skin in white 
races depends on the deposit of pig- 
ment in the deeper parts of the cuticle. In the negro the 
deeper layer of the cuticle is found to contain a larger 
quantity of black pigment, while the surface of the skin is 
usually as transparent as in tlie white man (fig. 1). It is 
also found that the boundary line between the two layers 
is not abrupt, but that the coloured part shades into the 
oolourless, , 

The cuticle is extra- vascular, tliat is, it is not supplied with 
bloodvessels nor does it contain nerves ; hence we can cut a 
certain tMckness of skin from the surface without either M- 


Fig. 1. 
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or dncwing blood, bat it we pass &e too de^ 


Fig, 2. 


— that is, through the. cuticle 'and. touch the 'cutis— we .have 
reached the quick,” and we cause blood to flow. The cuticle 
is constantly growing from the surface of the cutis ; small 
particles are formed on the external surface of the^ papillary 
layer, which imbibe nourishment from the vessels of the cutis 
and acquire the form and shape of small' round cells. Fo; 
sooner are these formed than a fresh layer of particles grows 
from the cutis, pushes up that just perfected, and is in turn 
replaced by another growth. As the former layer is' pushed 
out it is removed from the neighbourhood of the vessels of the 
cutis, ceases to receive noiirisliment, becomes exposed tO' ex- 
ternal agencies, as the air and pressure from the' surface, and 
so is changed in character; the round cells of which it. is 
formed become flattened, , lose some of their fluid contents, 
and soon become altogether dried, so that they are changed 
from moist globular bodies to flattened scales, which on. reaching 
the surface are in turn nibbed off and replaced by others from 
below. In certain regions, as the scalp, these are readily 
observed as “ the scurf,” and in other situations, a.s' on the 
palms and soles of the feet, they can be peeled off in consider- 
able sheets, especially after the surface has been irritated . by 
any unusual friction. The whole, thickness of the cuticle is 
sometimes separated from the true skin during life by the 
pouring out of fluid from the vessels 
of the cutis. When the skin is sub- 
mitted to very gradual pressure or 
friction, the vessels of the cutis ar© 
stimulated, and a rapid growth of 
cuticle takes place, so tliat the sldn 
becomes Imrdenecl and suited fcr 
the friction ; but if the friction is too 
long-continued at a time, or too " 
forcibly applied all at once, sha 
vessels are over-stimulated, the 'ssm 

cutis becom.es engorged, it pours II 

out the fluid of the . blood on HHir/J 
surface, and so raises the cuticle 
as to form a blister. The parts 
soon regain their natural condition,, 
and become habituated to the fric- 
tion, so that it is borne with im- 
punity. Thus parts of the skin, 
however delicate, adapt themselves 
to modified circumstances. In the 
ease of those who have undergone 

amputation of the leg and walls: with Section of Skin of Finger, 
the knee on a peg, the sldn on the i 

knee becomes as thick as that on 
the sole of the foot. For the pur- 
pose of illustrating plainly the struc- 
ture of the skin we present (fig. 2) 




a h is tbe epidermis; c tbe 
colouring matter; d th&reU ^ 
mucosum; e tbe derm or true 
skin; / the fatty tissue under 
tbe skin ; , g , g the sweat, 
glands; tbe spiral y-anals 
a magnified section of the skin of which carry the perspiration 

to the surtace t «. 

the finger. 

Corns and warts consist of elevated and hardened portions 
of cuticle. In the case of corns, the pressure of a tight boot 
or the friction of a too large one — for corns may be produced 
by loose as well as tight boots — excites the skin to fonu a 
fresh layer of cuticle, and this, being unable to rise in con- 
sequence of the pressure or rubbing of the leather, is matted 
down on the sensitive papillae; and so we can readily under- 
stand how very painful it is to have a corn pressed on. The 
continued presence of a corn in turn excites the true skin, 
which becomes more sensitive than is natural Thus the 
pain of a com is not produced, by the pressure of a hard 
knot of skin on the ordinary true skin, but on a highly 
.sensitive surface, which becomes more so the longer the 
corn exists. 

Warts are small button-like collections of over-elongated 
papillae, adhering closely and incased in thick hard dry cuticle. 
By exposure to the air and friction they get a sort of horny 
texture and consistency. They are generally due to some 
local irritation, and most commonly make their appearance on 
the hands and fingers. Some are more fleshy and vascular 
than others, and are consequently more troublesome ; some 
are due— like that to which chimney-sweepers are exposed — 
to the result of special irritants. Warts generally shrivel 
,r in a cjapricious way, but if 


{ up spontaneously and disappear : 
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obstinate 'and pamful ..tliey should be dealt with by the 
surgeon. 

If the .external surface of the skin be carefully examined 
with a coiiimon lens a vast number of small pits mil be dis- 
covered, studded all over it. In the fingers they are seen on 
the siimmit of the ridges as produced by the arrangement of. 
the papilljB in lines. These little pits may ■ be called the pores^ 
of tlie'sld,B5 altliougii they are not true holes, but only the 
funnel-sliaped orifices of iittle tubes, which, passing through 
.the sMii, open, on its surface. They are the openings of 
the ■ sweat glands, and are of vast importance in the animal 
economy. If we could pull out a sweat gland by its' little 
. tube, it would look like a spiral thread with a twisted knot at 
the end. A sweat gland consists of a little tube curiously 
coiled up into a ball A spiral part of the tube, which leads 
from thfe little ball — wliich is situated in a small hollow in the 
deep part of the cutis — through the cuticle to the surface, is 
called its duct. On certain parts of the body, as the armpits, 
the sweat glands are quite large enough to be seen by the 
naked eye when the skin is turned down. They are the size 
of a small pin’s head. The number of pores, and consequently 
of perspiratory glands, differs in different parts of the body, 
but the number of tb.em points to the great; importance of their 
function. It has been calculated that there are 17,000,000 
pores on the surface of the body, so that if all the little tubes 
with which these are connected were drawn out, unravelled, 
and joined end to end, they would reach the extraordinary 
distance of 28 miles. Such an apparatus of tubing must 
evidently serve some very important ends. The ends are 
mainly twofold — (1) Ewcretory. This has been proved by the 
facts (a)that animals preventedfrom perspiring die as certainly, 
though not so rapidly, as those which are prevented from 
respiring; (5) that diseases of the heart, lungs, liver, kidneys, 
&c,, are encouraged and increased by neglect or suppression 
of perspiration ; and (<?) that free perspiration relieves and modi- 
fies inner congestions. (2) Absorptive. Towards the proving 
of "this the following facts tend:-^a) A person immersed in 
a bath, especially after long fasting, gains a perceptible in- 
cre^ase in weight; (h) sailors who cannot get fresh water to drink 
find their thirst allayed by having their clothes soaked in salt 
water; (c) in severe eases of dysphagia — difficulty in swallowing 
— immersion in a bath of milk and water not only moderates 
thirst, but nourishes the body ; (d) the insensible perspiration, 
if it gets fixed and concentrated on the skin,actsasan energetic 
poison, because taken back again into the system; (€) mercurial 
prej)arations, when rubbed into the skin, induces similar 
effects as if taken internally; and (/) ointment of anti- 
mony, when similarly rubbed into the skin, often excites 
vomiting. 

Perspiration (or sweat) is a vapour which passes off through 
the pores of the skin from all parts of the body. It generally 
©vaporates freely and gently in the form of an imperceptible 
exhalation, and is then neither visible nor tangible. But 
wdien the evacuation is prevented by clothing wiiicli will not 
allow it a passage, or is greatly increased in amount by the 
action of external heat, by violent exercise, or by both com- 
bined, it collects and transudes in a liquid state in the form j 
of small drops of moisture. These drops have a saltish taste, ; 
contoin some chloride of sodium and ammonium, phosphate ' 
of lime, as well as some other salts and organic matters of a 
morbid and insiinitary sort. It is therefore an exudation 
tliat requires to be constantly exiialed from the body to free 
the blood from impurity, and to preserve us from disease and 
premature death. 

A Ifirge quantity of old, used, altered, and W’'aste particles 
of matter require to be removed by various means and opera- 
tions from the H\aiig body; and such portions of our food as 
are found to be inniitritious have also to be dismissed. The 
skin is charged with the responsibility of tlirowing off' a large 
amount of tins unwholesome stuff in a way peculiar to its 
own extensive, ever-active, and exceedingly porous structure. 
About 2 or 3 lbs. avoirdupois of perspired matter pass through 
the skin of a fuil-growm person every twenty-four hours. We 
can easily imderstand, therefore, how important it must be to 
have this evacuatory organ alw'-ays in efficient action. Be- 
muse every hour that tins effete injurious matter remains 
or is allowed to accumulate in the body we must have this 


mi' 


unnecessary burden weighing on the organs and Impeding 
their action, or grievously overtask some other organ to over 
take the work of its expulsion, in addition to performing it!- 
own proper amount of work. We all know from experience, 
and are almost always surprised at the fact, tliat unusual or 
extreme cold applied suddenly to the skin, or continued 
exposure to the air of a cold day, in the case of those who 
are unaccustomed to such influences, will produce a severe 
oppression in the chest or head, a bowel complaint, or an 
inflammatory attack on some internal organ. This shows us 
how suppressed perspiration induces disease, and it would be 
well for us if we could (or rather would) remember that there 
is an extreme sympathy of action and condition between the 
lungs, the liver, the bowels, the kidneys, and the skin, because 
they have all, in point of fact, a similar office to perform — 
the sanitary cleansing of the waste and unwholesome matter 
from the system. While the morbid obstruction of perspira- 
tion often results in serious internal functional derangement, 
and ought therefore to be carefully guarded against, it is a 
beneficml thing to know that the promotion of a free flow of 
perspiration, or the removal of any obstructive interference 
vrith its proper and legitimate operations, has a pre-eminently 
sanitary effect. Hence the efficacy of well-regulated bathing 
and the advantageousness, among other tilings, of careful and 
suitably arranged athletic exercise. 

There are two kinds of perspiration, sensible and insensible. 
The sensible can always be felt and perceived, for it consti- 
tutes visible sweat; the insemible passes off in the form of 
an airy vapour, and we are not so conscious of its constant 
evaporation. Sweat is a secretion of the internal tissues 
of the skin. Its exhalations pass through the external cuticle 
by innumerable minute pores, imperceptible to the human 
eye, except by the help of a large microscope. When we see 
a person covered, as we say, with large drops of sweat,” we 
may be sure that they have aU passed through these minute 
pores; only that having been perspired more quickly than ex- 
haled, they have gathered on the surface, and glisten on it like 
blobs of dew.” Persons in this condition should neither ex- 
pose their bodies suddenly to a cold damp atmosphere nor 
take any copious draught of cold water, for outward cold 
causes the large drops to coagulate, closes the pores of the 
cuticle, and obstructs perspiration; and inward chill interferes 
with the healthy action of the important organs of the 
interior. 

If we live in a cold atmosphere in which our perspiration 
is checked, our vital heat is retained ; if in a warm atmo- 
sphere where perspiration is profuse, the heat of the body 
is discharged ; hence the 
varied quantities of per- 
spiration exhaledin warm 
and cold atmospheres 
help to equalize our 
animal heat, and make 
it suitable to the exi- 
gencies of the different 
climates to which we are 
exposed. Thus, the hu- 
man body is able to sup- 
port the heat of a warm, 
sunny day in the sum- 
mer, and endure tht* 
winter’s cold, when ‘^‘ici- 
cles hang by the wall.” 

It is this adapto,tive 
power which enables a 
Livingstone to accom- 
modate himself to the 
intense heats of equa- 
torial Africa, and a Parry 
to venture over the 
northern icefields to with- 
in 8 degrees of tlie pole. 

Besides perspiration, there is an oily exudation which pro- 
ceeds from the sebaceous glands of the skin (fig. 3). It ap- 
pears to be useful in giving pliancy and softness to the scales of 
the cuticle, the crackling and breaking of wliich it prevents. 
Tins peculiar fatty matter readily concretes and becomes 



Section of Skin trom Head.nins^ni&hd 
1,4 times. 

t, % repreamits the sebaceotiB ibUicies, 
c the hair foUiclea; h the sweat glanda; 
/the fatty tissue; <; the derm; « the epi- 
dermis; b the projecting hair. 
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' ■ visible' as, dust or scales in tlie skin, and as roughness. ^ or 
scurf on the hairs of the body. The use of this exudation 
. is. to, keep, the skin from bei,ng penetrated and relaxed in its 
fibre by water. It is necessary, however, that it^ should be 
removed as soon as it has done its duty as ointment to 
• the liair and hibricjant to the skin, and it ought not to be 
. aliovfed to accumulate on the skin or the ciothing. The 
^ sebaceous glands are also the seat of the hair-follicles or sacs. 

, Bach hair is included at its lower part in an extremely _deli- 
' ' cate passes slantingly through the skin in or 

beneath which it is situated, and there terminates, at a 
greater or less depth, in a bulbous pouch or follicle, called the 
!iair-hu!b, which contains the root of the hair. These hairs 
form an aid to the flow of the perspiration, afford a protection 
from undue exposure to the parts so clothed, and impart an 
aditional ornament to the human body. The manner in 
whicii the skin contracts in cold or under the influence of 
sudden fear — technically called horripilation, and ordinarily 
known as goose-skin — shows that they, too, liave an important 
office in the animal economy. 

As the skin, when its functions are all healthily performed, 
exercises such an important influence on the physical condi- 
tion of the individual, it is very necessary to preserve it from 
external injury, and keep it in a sound state, for the preserva- 
tion of health and the prevention of disease. In our own 
chilly, damj^, and changeable climate we ought always to 
wear clean, dry, soft flannel or fine pliant and elastic silk next 
o!ir bodies. The upper part of our dress may be changed and 
agreeably suited to the season ; but our flannels ought never 
to be removed, except when we resupply ourselves — which 
should be frequently — with a clean set. 

The skin should be kept perfectly clean, by frequent 
washing and rubbing, to remove all external obstructions to 
|.)erspiration, and keep the pores open for its free egress. 
Children should he wholly washed every day, and adults quite 
as often, if possible. Cold sea-bathing in summer,, and a hot 
sea- water bath in winter, are excellent agencies for the pre- 
servation of a healthy skin. If any internal organ be diseased, 
the cold bath is improper. In such a case the hot bath 
relieves internal congestion, by expanding the cutaneous 
vessels for the reception of a proper quantity of circulating 
blood. The cold bath, on the contrary, suddenly forces the 
blood away from the surface of the body, and by causing it 
to rush into the overloaded internal vessels, injures them if 
diseased, and sometimes induces immediate death. Fresh 
water may be employed for bathing when sea- water cannot 
be conveniently procured. 

Sudden exposure to the cold, damp night-air, especially on 
leaving a heated room, a crowded assembly, or any place 
where the temperature has been high or one may have been 
sweating profusely, checks perspiration, and induces catarrh. 
The throat, the lungs, the bowels, the liver, or the brain may 
thus become inflamed, according to the temperament of the 
patient, and serious illness may readily supervene. To live 
long and enjoy health we should sedulously avoid exposure 
to sudden cold. 

Every one who would wisely arrange the plans of his life 
in such a way as to secure to himself the greatest of all its 
blessings, health—the power of being and doing -well — on 
seeing how much of human comfort depends on the preser- 
vation of the skin in a natural and sanitary state, will not 
Ml to provide for the thorough cleansing of the skin. lie 
will attend to home ventilation, tliat the exhalations may 
not be retained near the person in a sluggish and stagnant 
atmosphere; that the clothes he wears sliall be such as 
permits the ready passage of the matters exlmled and 
exuded from tlie skin ; that they be such as shall by gentle 
friction prevent the unpleasant accumulation of waste matter, 
and shall agreeably stimulate aiid encourage the normal action 
of the perspiratory glands; and tliat by regular, judicious, 
and oft-repeated ablutions and rubbings, the whole excre- 
tory and secretory functions of the skin be performed 
faithfully by structures whose health has been sedulously 
cared for. 

It may be advantageous to put now into a condensed 
. tabular form the main gist of what has been stated in the 
. 'l^egoing paragraphs. ^ ■ ■■ 


Definition of Skm.-~Th^ outer elastic, flexible, to,ugii,' 
protecting tissue which covers the entire body. 


I. Stkuctube. 

It consists of two distinct layers. 

(1) The epidermis, cuticle, or 
scarf-skin — the outside layer, 
it is firm, insensible, destitute 
of nerves and bloodvessels, and 
consists of thin, transparent, 
minute scales. 

(2) The derm^ vera cuti% or true 
skin — the inner layer or corinm, 
sensitive, vascular, organized, 
abundantly supplied with nerves 
and bloodvessels, and readily 
susceptible of injury. 

(3) The rete mucosum, mucous 
coat, or pigment texture — lying 
between 1 and 2, soft, mucilagin- 
ous, intricately ramified with 
nerves and bloodvessels, and 
containing colouring matter. 

(4) Pores. — The extremities of 
small twisted tubes, of great 
minuteness, embedded in the 
dermis. 

(p) Sioeat Glands . — Tubes with 
spirally twisted ends, in which 
perspiration is secreted, and 
by which it is excreted. 

(6) Sebaceous Glands. — Small, 
whitish sacs of fatty matter, 
with a sort of pear-shaped ter- 
minal dilatioii. 

(7) Papilla;. — Sinaii, thickly set, 


conical, nerviie projeetions, on 
the surface of' the true skin, 
and under the cuticle. . 

11. Uses. 

1. It defines, by inclosing it, 

the form of the body. 

2. It protects the underlying, 

parts from injury and pain, 

3. It mod,ifies the action^ of the 

smTonnding elements on th.e, 
body (1) sensibly, and (2) 
insensibly. 

4. It is one of ' the main outlets, 

by perspiration, of w'as'te 
matter. 

5. It aids greatly in the regula- 

tion of the temperature of 
the body. 

6. It is the organ of feeling or 

touch. 

7. It absorbs matter from with- 

out. 

III. Practical Lessons. 

1. The necessity and importanc© 

of eh*aiiliiiriss. 

2. The pi'opriety of avoiding, 

draughts and chills. 

3. The benefits of batliing, fric- 

tion, and exercise. 

4. The need of a freq'uent change 

of raimen t — espcciaH j under- 
clothing. 


CHAPTEB. Ill 

THE MUSCLES AND MUSCULAR ACTIGH- 

Every motion of the body is performed through the agency 
of its muscles ; they move us from one place to another, aud 
without them we could not enjoy the plep^sures of iocomotion. 

The human skeleton — the framework of the locomotive 
macliinery of the body — has been already described. The 
osseous structure is, however, draped in flesh, which is the 
common name given to muscular tissue. The man who 1ms 
never examined and studied the meclianism and functions of 
the muscles is apt to conclude that the flesh is a solid mass, 
without any otiier use than to cover the bones, and constitute 
by its bulk the external portion of the body. But when he 
minutely examines it, he perceives that it is mechanically 
constructed ; separated into long, broad, thin layers, lying 
side by side, and above each other; that each muscle is com- 
posed of long slender fibres, each inclosed in its own sheath; 
and that, individually and combined, they perform every motion 
of the animal machine. Those organized masses of recldisli 
fibres form a soft cushion, inclosing and protecting the vital 
organs stored up within the walls of the body, and impart 
symmetry to the figure. We know that if w^e take a piece of 
fleshy meat and tease it a little, so as to deprive it of its 
connective binding material, it ^vi^ divide into slips or fibre, 
and appear as thread-like, extremely line, stringy filaments. 
These filaments are arranged in bundles or paiiets (techni- 
cally named fasciculi) encased in sheaths of areolar tissue, 
wMch at once connect them into a bundle and disconnect 
them from the other bundles which lie alongside of them. 
These sheaths receive the name of sarcolemma or flesli-iiolder, 
or myolemma, muscle-case. Each fasciculus whi^ is so 
invested, when microscopically examined, is found to consist 
I of a number of cylindrical fihrillce laid longitudinally parallel 
to one another, and carefully enmapped into singleness though 
lying exceedingly close to the other fasciculi, wMch together 
form a muscle. These fibrillai, the ultimate elements of flesh, 
consist of syntonine (Gr. nitvTilm, I draw tight), a coherent, 
elastic, coagulable form of matter which constitutes the essen- 
tial base of every contractile tissue, and is closely analogous- 
to the coagulable fibrine of the blood. The fibiilke may be 
doMed as a series of elongated fibre-cells, and reversing the 
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french, emphasizing of, a fact in the ■ epigram the blood is 
liquid flesh/’ we may define iesh as “vsolidified blood,” the 
sarcoiis textural elements of which are muscles. 

A muscle is composed of long, slender, contractile fibres, 
which are everywhere enveloped in common, cellular mem- 
branes. ' These fibres become fewer and ultimately terminate 
as they approach the extremity of the muscle. Their en- 
veloping cellular substance being thus freed from the muscular i 
fibres , comes , more closely together, and forms itself into a ' 
white, round, stringy, or fiattened tendon. When the muscular ■ 
'fibres contract, their power, united' on the tendon, draws it up i 
and makes it perform the action of a pulley. Tendons are : 
composed, not of muscular fibres, but of the fibrous substance ;■ 
,.with which they are enveloped. Eyery muscle is supplied i 
with arteries, veins, lymphatics, and nerves; for without these 
, they could neither ■ grow, renew, nor contract. Their \itai 
power is derived from their nerves. The active parts of the 
system are, then, the muscles and nerves^ — the muscles, to 
move the body; and the nerves, to move the muscles to action. 

When the fibres of which muscular tissue is composed 
are examined under the higher magnifying powers of the 
microscope, they are seen to be different from one another in 
being striated (striped) or unstriated (uncrossed by transverse 
bars or stripes). All the involuntary muscles — with one 
singular exception, the heart~are unstriated. All the vol- 
untary muscles, those, that is, which can be controlled to 
a greater or less extent by the will — as well as the heart, 
which is beyond the government of the will — are striated. 
The free muscles of the head, neck, trunk, and limbs, the 
tongue, the heart, and the diaphragm, consist of striped fibres, 
and are distinguished by their fieshy-redness. These fibres 
foi’ the most part run close to each other without any mutual 
connection; the unstriped fibres mostly surround and inclose 
tubes, such as the alimentary canal, the gall and urinary 
bladders, and the excretory ducts of glands. These two kinds 
of muscles are distinguished not only by their form, but by 
the mode in which they contract. Motor-nerves are inter- 
laced with the substance of the striated muscles, and act upon 
them to produce contraction, but the unstriped muscular 
fibres seem to have an independent power of contraction. 
Muscles grow by the increase of bulk, not of the number, 
of their fibres ; and the number is probably the same through 
man’s whole life. Their substance is remarkably elastic, and 
It is this extreme tough resiliency which makes them so 
variously useful in their intemction. 

Muscles are of two kinds, simple and compound. The 
simple are called ventriform when their bulge is large, but 
diminishes in size as they approach their tendons (fig. 4); 
'parallel when they terminate in a broad fibrous web, without 
tendons (fig, 5); penniform when their fibres run parallel, 
but obliquely, to their tendons, like feathers on one side of a 
quill (fig. 6); dmUe-penniform when two ranges of parallel 
fibres pass oHiquely into a tendon running along their centre 
(fig. 7); dmible-heUied, when they have two bulges meeting, 
and inserted into one tendon (fig. 8); and fan-shaped when 
they are broad and thin at the origin, and thick at their 
insertion into the tendon (fig. 9), 

Different muscles accomplish very different purposes: — (1) 
They envelop, compress, and sustain the viscera or internal 
organs of the abdomen or belly. (2) They lengthen, shorten, 
or compress some organ or organs, such as the tongue, &c. 

(5) They widen or contract some opening, as the sphincter 
muscles do, at the entrance of tlie natural passages of the 
body. (4) They roll or move the organs of the senses, such 
as the eye, ear, &c. (5) They relax, pull up, or make rigid, 
a valve, as the epiglottis; a septum, or dinsion of parts, 
as the veluHi pendulum palati, or veil of the palate, &c. 

(6) When they are inserted, or attached to bones, we by their 
action perform locomotion, as walking, running, leaping, 
dancing, &c. 

The muscles, especially of the extremities, are called either 
fi^xors, extensors, pronators, supinators, adductors, abductors, 
or rotators. Tlu\fcons' bend or draw down the limb, or the 
part to which they are attached, if it has a movable joint, and 
are placed under tliat |>art of tlie body on which they act, as 
antagonists to the extensors. The eMemors raise, elevate, 
and extend the movable parts to which they belong and are 


placed on the upper surface as aaitagonists to the flexors. 
Pronators turn the palm of the hand downwards, supinators 
turn it upwards; adductors draw two parts of the body 
together, abductors draw one portion away from another, 
and rotators cause a limb to turn on its axis. In short, 


Fig. -i. 
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muscles are as varied in form as in action, and are each 
perfectly adapted to the purposes for which they are formed 
and designed. 

Muscdar tissue has the property of contracting when 
stimulated. In the living body the nerves have the power 
of exciting the muscles to contract, but muscular tissue may 
also be stimulated by irritation. Contractility belongs abso- 
lutely to the muscle, and exists in some cases without nervous 
vitality. There is, therefore, a distinction betwixt nervous 
sensibility and muscular irritability. Muscles are irritable 
and contractile by a principle inherent in their fibres, and are 
.sensible through the vitality communicated by their nerves. 
Though nerves are sensible they are not contractile, and 
cannot perform the functions of muscle. 

Muscles are of two kinds, voluntary and involuntary. 
Those by wliich we swallow food are voluntary; the muscular 
fibres of the stomach act involuntarily on its contents. Other 
muscles act — as in walking, jumping, lifting a weight, spealdng, 
singing, or dancing— -in obedience to our wiU. W e are conrscious 
of an effort when we call them into action, so the muscles of 
these parts are voluntary; but the heart moves without our 
will, and is therefore an involuntary muscle. The nerves 
convey the impressions or commands betwixt our will 
and our muscles. The muscles alone possess and employ 
contractile power. Nervous power is sometimes exhausted 
and apt to change. Bluscuiar power is always perfect, and 
ready to act (when stimulated) in obedience to our will; but 
the muscles soon lose tliis contractile power when deprived 
of sensibility by the paralysis of their nerves. The involun- 
tary muscles are mechanically stimulated without our control 
by what is called reflex action from some of the nerve 
centres; the voluntary are put into action by the impulses 
of the mind, and are under our arbitrary commands. The 
muscles of the body are double, on each side equal in number, 
action, and power; so that the muscles on one side balance 
those on the other. If on one side they are paralyzed and 
cannot contract, those on the other, exerting their usual 
strength, destroy the balance of power; in palsy of one side 
of the face, tins fact is visibly illustrated. Sensibility de- 
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Mascies 01 Uiw i ace — Front View. 

or nknlJ and wrinkles the forehead; cm-rugator myerdUi {Ij 
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bones and traverse joints, thmr action « X forms ™rt of to eyebrow, and wrinkles it when we frown; 
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Fig. I. (a) Levator labii superioris 
II {b) Lemtor anguli oris 

II (r) Depressor anguli oris 

n (d) Depressor labii inferioris 

u (6’) Zygomaficus major 

u (/) Zygoma tides minor 

II Buceinaior; also fig. g 

II {li) Orbicularis oris 

u (/) Levator alee nasi 

II ( / ) Compressor nasi 

II {k) Occipito-frontalis 

II (/) Corrugator super alii 

II {m) Orbicularis Palpebrarum 
I! iyi) AttoUens auricielee 

H (o) Retrahentes auriculee 

II {q) Masseter 

Fig. 2. (p) Temporalis 

3- 0 ^) Pterygoideus mternus 
II (s) II extern us 


Fig. 4. (aa) Sterna hyoideus; also fig. g 
11 {b) Omodiyoideus 

II (r) Tliyro-kyoideus 

II {d) Sternodhyroideus 

II (ff) Digastricus 

(cd Mylo-hyoideus 


Fig. 5. (aa) Sterno-hyoideus ; also fig. 4 

Fig. 6. (e) Crico-thyroideus 

Fig. 7. (i) Stylo-hyoideus 

II (k) LJyo~gloss2is 

ri (/) Genio-hyo-glossus 

If (ni) Stylo-glossus 

It (?i) Lingualis 

?i (r) Stylopkaryngeus 

Fig. 8. (o) Tensor palati 

n (p) Lavator palati 

If (q) Azygos uvulce 

Fig. g. (g) Buccinator; also fig. i 

If (s) Constrictor superior pharyngis 

II (t) fi niedius n 

'll (u) If infdior n 

Fig. 10. (a) Crico-aryteenaideus posticus 
M (d) Aryteenoideus obliquus; also 

fig’ 



(li) Genio- hyoideus 
(/) Scalenus anticus 
{in) II niedius 
(n) If posticus 



Fig. (b) Crico-arytcenoideiis lateralis 

If (c) Thyro-aryteenoidetis 

If (d) Aryteenoideus obliquus; also 

fig 10 
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There are Uvelm muscles in the r.ose and niO'at.h--{l) the ! 
levator lalii superioris S aim nasi {i) extend along the nos- 
trils, raise the upper lip, and widen the' nostrils, especially 
when, as in ^astluna/ we spasmodically cough; (2) lemior lahii 
miperioris proprius {a) forms part of the cheek and upper Kp, 
and pulls the upper, lip and septum of the nose directly up- 
wards; (3) levator anguli oris (h) forms part of the corner of 
tlie mouth, and raises it upward; (4) zigomaticm major {e) 
forms part of the _ cheek, the corner and circle of the month, 
and depresses the lip; (5) zigomaticm minor (/) has its origin, 
insertion, and action nearly the same as the zigomaticus 
major. These zigomatic muscles mark the face with the line 
(so visible in some individuals) from the cheek-bone to the 
corner of the mouth, and pull the angles of the mouth upward. 
(6) B.iiccmator (g) shares in forming the walls of the cheek, 
flattens , it, assists us in swallowing liquids, in turning the 
morsel we are chewing in our mouths, and lilcewise prevents 
it from getting betwixt our teeth: when we blow wind instru- 
ments these muscles dilate like a bag, then, contracting upon ■ 
the wind in the mouth, expel it, and swell the notes; (7) 
depressor anguli ofk (a) forms part of the (iesb of the lower 
jaw and comer of the mouth, gives shape to the chin and 
mouth, and shows itself in laughing, smiling, and other cheer- 
ful passions: it assists in piilliiig the corner of the mouth 
down war'd; (8) depressor lahii inferiors (d) lies on the sides 
of the chin, and pulls the lip dowmward; (9) orbicularis oris 
(h) lies in the red part of the lips: it surrounds the mouth, 
contracts and shuts it; (10) depressor lahii superioris S 
aim nasi arise from the socket of the fore teeth, go into the 
root of the nostril, and pull the nose and upper lip downward; 
(11) compressor nasi (j) lies on the side of the nose, goes to 
its very point, and compresses it; (12) arises at 

the root of the incisor teeth, spreads on the centra of the chin, 
contracts it, and forms the dimple. The muscles of the nose 
and mouth assist us in performing the more important func- 
tions of breathing, speaki-ig, chewing, swallowing, &c., and 
opening and shutting the mouth. 

On the external ear there are eight muscles — (I) attolleyis 
auriculm (?^) expands on the fascia of the temporal muscle 
behind the ear, terminates in the antihelix (or inner ling of 
the ear) posteriorly, and lifts the ear upward; (2) attrahem 
mmculm arises from the zigoma (or arch of the cheek), and 
passes into the helix (or outward ring of the ear); (3) retra- 
hentes awricvlm (o) arises from the mastoid process of the 
temporal bone on the side of the head, and is inserted into the 
back part of the concha (or shell) of the ear; (4) helicis major 
lies on the sharp point of the helix or outward ring of the ear, 
and is inserted a little above the tragus (the outward carti- 
lage or gristly substance of the ear); (6) helicis minor lies a 
little lower on the ear than the helicis major; (6) tragicus 
and (7) antitragicm lie contiguous to each other, on the ear 
anteriorly, almost in juxtaposition; (8) transversus auris 
runs on the back part of the ear, from the shell to the inner 
ring. There are a few smaller muscles, which move and give 
tension to the external cartilages of the ear, and prepare it 
for receiving and propagating the vibrations of air along 
its tube. These are too minute for the general student to 
perceive. 

The muscles of the eyeball are six in number — («) Rectus \ 
mperwr (fig. 11) lifts the eye directly upward; Qd) rectus \ 
inferior pulls the eye downward; (c) rectus internm carries ' 
the eye inward, towards the nose; {d) rectus externus turns 
the eye away; it is here represented as cut off from A, its 
insertion in the eyeball, to show the parts behind it; {e) 
ohliquus superior (like the recti superior and inferior) 
arises in the bottom of the eye, above, towards the inner 
side, directs its long smooth tendon to the internal angle 
of the eye, and there passes through a cartilaginous pulley, 
placed above the eye, and projecting further than the most 
prominent part of the eyeball. The tendinous cord then 
returns at an acute angle, and bending its centre downward 
before it touches the eyeball, it turns backward in a direction 
opposite to the recti muscles, slips under the body of the 
rectus superior, and spreads under it, and upon or behind 
tiie middle of the eye, about half-way betwixt the insertion 
of the rectus superior and the entrance of the optic nerve 
into the eyeball (/) Ohliquus inferior is directly opposed 


to the ohliquus superior in form, place, and office: it is a short, 
fiat, broad muscle, arising from the orbitary process of tlie 
superior maxillary or cheekbone, near its union with the os 
'unguis (or eyebone), and is inserted or expanded on the 
eyeball, exactly opposite the insertion of the ohliquus superior. 
The obliqui superior and inferior support the eyeball for tlx- 


S'ig. il. 



Lateral view oi’ the Eyeball seen from the outer side, v/itb its Muscles, 

operation of the recti muscles ; for when the oblique miiscleB 
act and puli the eye forward, the recti muscles resist them, 
and the insertion of the oblique muscles at the middle of the 
eyeball becomes, at that instant, a fixed point of axis, round 
which the eyeball turns, under the operation of the recti 
muscles. The conjoined action of the oblique muscles brings 
the eyeball forward from the socket. The superior oblique 
muscle, acting alone, does not bring forward the eye, but 
rolls it so as to turn the pupil downward and towards the 
nose. The single action of the ohliquus inferior is the reverse, 
for it turns the eye again upon itis axis, ?md directs the pupil 
upward and outward. 

There are four muscles in the lower jaw — (1) The temporm 
(p, fig. 2, Plate ¥11.) arise from the flat side of the parietal 
bone at the side of the head, and tlie splienoid and frontal 
bones in that hollow behind the eye, where they meet to form 
the squamous suture; they also arise from the inner surface 
of that strong tendinous membrane which is extended from 
the jugum or yoke to the semicircular ridge of the parietal 
bone, at the side of the head. These muscles are pyramidal; 
their rays converge towards the jugum, their tendon passes 
under it, and are inserted into the coronoid process of the lower 
jaw. They pull the lower jaw firmly up, and when we bite 
they swell on the fiat part of the temple, so as to be felt out- 
wardly. (2) The masseter {q, fig. 1), a short, thick, fleshy 
muscle, which gives the visible rounding to the cheek, arises 
from the upper jawbone, and covers the branch of the lower 
jaw, quite down to the angle, where it is inserted. The parotid 
gland lies on its upper portion, and the duct of that gland, 
crossing the cheek, lies over the muscle. It pulls up the jaw, 
and when we bite it is felt swelling on the back part of the 
cheek. (3) Pterygoideus internm (r, fig. 3) arises from the 
internal flat pterygoid process of the sphenoid bone, and goes 
inwardly to the angle of the lower jaw. (4) Pterygoideus eoh 
tern'us {s, fig. 3) arises from the outside of the external plate 
of the pterygoid process of the sphenoid bone, and the adjoin- 
ing part of the upper maxillary or cheekbone, and is inserted 
into the neck of the condyle of the lower jaw, and to the up- 
right part of the bone and capsule of its joint. The lower jaw 
is chiefly moved by these four muscles. The temporal muscle 
acts on the coronoid process of the lower jawbone like a lever, 
and raises it. The masseter muscle acts before the temi)orai 
muscle on the angle of the lower jaw, and lifts it. The ptery- 
goideus intemus, acting within the lower jawbone, balances tlie 
action of the masseter on the outside, in biting, holding, and 
tearing our food with our teeth, these tluree muscles pull the 
I lower jaw very forcibly upward. The fourth muscle, or ptery- 
goideus externus, going from within, outward from its ori^n 
to its insertion, naturally pulls the lower jaw from side to side 
in chewing, and performs the motion of grinding the food. 

Two muscles lie on the fore part of the neck and move the 
head-~^l) Platysma myoides, a very thin muscular expan- 
sion, spreading over the other muscles of the neck and throat, 
and extending upward on the lower part of the face and lower 
jaw. It supports the parts of the neck, compresses the veins. 
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andj. in difficult breathing, forces .the blood down into the 
chest. It is also a muscle of respiration^and circulation. (2) 
Mmtoidms is tlie finest and most conspicuous muscle of the 
body, giving fleshy roundness to the neck, and, rising up whm 
in action, it produces the most beautiful contour in the necks 
of men and women. It begins by a strong tendon from the 
triangular position of the sternum or breast-hone, and from 
the sterna! portion of the clavicle (or collar bone), by a broad 
and fleshy origin, and is inserted into the mastoid angle of 
the temporal bone, at the side of the head. When the mas- 
toid muscles act in unity on both sides of the head, they pull 
the head downward, and bring the chin in contact with th© 
chest. When only one acts it pulls the ear down to the 
sliGiilder, and by twisting the neck tilts the chin a little up. 
The disease of this .muscle produces wryneck. 


BOOK-KEEPma—CHAPTEE 11. 

lOOKS OONTRIBUTOEY AND SUBSIDIARY OJO OJHB 
CASH-BOOK. 

Aky one who has thoroughly mastered the mode of man- 
aging the cash-book has acquired ^‘the golden key which 


opes” the secret mysteries of book-keeping. The leading 
principle for the arranging and disposing of the accounts of 
all tradesmaniy transactions is involved in it. All giving and 
receiving implies the relationship of Br. and Or. in a real 
though technical sense. Receiving becomes indebtedness and 
giving bespeaks acquittance. Each person is Br. for what 
he receives, and Or. for what he gives, supplies, or pays. ^ 

A tradesman who gives no credit may conduct his business 
safely, if careful in his entries, though keeping no other book 
tlian the cash-book. The difference between the two sides— 
Br. and Or.— of that one book should, if it has been rightly 
kept, show, at any time, what he ought to have on hand, and 
enable him to ascertain the amount of profit made or the 
amount of loss incurred. All that is really necessary, in this 
case, is that every business transaction, i.e. every operation 
which changes in the slightest the cash or stock, should be 
immediately, distinctly, and accurately entered in the cash- 
book ; that the cash-book be regularly and carefully com- 
pared with the cash, and that the stock be periodically sub- 
jected to review. This might be illustrated by choosing a 
very simple style of business transaction — say, for instance, 
a trade in umbrellas and walking sticks. 


Be. cash book. Ob. 


1»8. 



£ 

s. 

D. 

1898. 



£' 

8. 

0. 

Jan. 

4 

Capital, 

150 

0 

0 

Jan. 

4 

Paid Davies & Co., for 400 Umbrellas 




n 

it 

To Sales, ...... . , 

13 

17 

6 



and 300 Walking Sticks, . . . 

135 

0 

0 

li 

6 

“ ^ 

18 

11 

0 

“ 

5 

By Rent, 

10 

3 

8 

it 

6 


12 

3 

0 

** 

“ 

“ Advertising, ....... 

1 

17 

10 

ii 

7 


11 

0 

6 

u 

6 

“ Fittings, 

8 

6 


it 

8 

u 

17 

6 

0 

<1 

7 

“ Taxes, 13«. 4d ; Postages and 




hi 

9 

u 

15 

19 

6 



Circulars, 8s. 6d, . . . . 

1 

1 

10 

a 

ill 

u 

21 

18 

0 


8 

“ House Expenses, ...... 


8 

2 

H 

!i2 


7 

i 12 

I 6 

tt 

9 

“ Wages, . . . 

' 2 

i 2' 

0 







tt \ 

11 

Petty Cash, 

0 

7 

3 







it 

12’ 

“ Balance— Cash in hand, . . . 

110 i 

0 

7 




268 

8 

0 




268 

8 

0 

i 

Cash in hand, £110 0«. 7d 











This exhibits, of course, a very plain series of transactions; | 
but it places clearly before the eye the mode in which the ' 
several entries are made, and the manner in which the balance 
is made out. Supposing, in the meantime, that the trans- 
actions are real instead of imaginary, it will be seen that 
having paid £135 out of his capital of £150, the tradesman 
had cash on hand on 4th January, 1886, £15. Buring the 
period over which the record extends his sales amounted to 
£118 8 , 1 , blit out of this he had expended £23 75 . S>d. This 
would give him £95 Os. '7d. of a balance on his cash sales; 
to this let us add the £15 formerly on hand, and the 
balance £110 0.s. 7d, is the result, as in the statement given 
above. But the student may ask how the entries on the Br. 
side indicated by the words “ To Sales ” are got. These are 
found in a book kept for the purpose, which may take the 
title of Sales’ Book, Cash Receipts’ Book, Till Book, dec., at 
the will of the tradesman. Its form is very simple. A 
specimen may be readily constructed, e.^g, 

OxENDEAisr, Monday^ 4dh January^ 1898. 

1 Umbrella, £0 12 6 

3 Umbrellas at 7a. 6d, 12 6 

5 Walking Sticks at 1.^. 3d;., ,063 

7 Umbrellas at 6s. 6d (4 7.3) to John Steadman, 2 6 6 

1 Umbrella 12s. 6d, 1 Walking Stick 2s. 6d, 0 16 0 

18 Walking Sticks aa 12 at Is. 4d, .... 0 16 0 
13 Umbrellas as 12 at 8s. 6 d, to Walter Stark, 5 2 0 

1 Walldng Stick, 018 

2 Umbrellas at 10s. 6d., 1 1 0 

8 Umbrellas at 6s. 10<L, . 0 17 6 

1 Umbrella, . , 0 18 0 


Total Cash Sales £13 17 6 


It will be noticed that in some instances the name of the 
person to whom these goods were sold is jotted down ; and in 
one instance — that of John Steadman — a private mark, 473, 



I On the credit side there are other entries which suggest 
! inquiry and require explanation. Such is the entry, house 
I expenses. This item is got from a Household Expenses Booir, 
; which may be more or less detailed, according to the taste or 
i wish of the person who keeps it. Of such a book and its 
I entries a specimen may be given. 


House Expenses. Db. to Cash. 


1S98 



uu. 

I). 

£ 

s. 

D. 

Jan.i 4 

Bread, 2s.; Tea and Sugar, 5^., . . 

0 

7 

0 




tt 

tt 

Potatoes, 8dL; Vegetables, 7«f,, . , 

0 

1 

3 




it 

u 

Mutton, 4s. 8d.; Butter, Is. 6d ., . . 

0 

6 

2 




tt 

It 

Coals, IQs. Qd.; Washing, 6s. 2d, . 

1 

1 

8| 





— 


— 

1 

16 

1 

it 

5 

Pair Boots, 17s. 6 d; Gas, 85 . 8 d, . 

1 

5 

9 




it 

“ 

Butcher’s Bill, 6a. 2d; Cheese. Ss.ld, 

019 

S 




tt 

ti 

Milk, Is. 8d; Eggs,l5.4d; Bread, lOd, 

0 

3 

10 


...1 





— 


1 

18 1 

10 

tt 

6 

Flour, 4.S. 4d; Meal, 3s. 6d, . . . 

0 

7 llO 





li 

Hand-broom, Is. 8d; Sundries, 9d, 
Repairing Locks & New Handle, 3 s., 

0 

2 

5 




tt 

ii 

0 

3 

0 

0 

13 

3 










Entered in Cash Book, 8th January, 

4 

8 

2 


If kept without details, the totals only would be given 
thus : — 


1898. 

Jan. 

4 

By Sundries, 

£ 

1 

s. 

16 1 

D. 

1 

it 

5 

i it ' . ' li ' 

1 

18 

10 


6 

' ' 

0 

13 1 

3 

1 

i 

Entered in Cash Book, 8th Jan., 

4 

■ .J 

8 

2 


In the Sales’ or Till Book, entries are made' of all moneys 
received for goods sold. Columns are often ruled to which 
the day’s total receipts are carried out so as to appear with 
precise distinctness. Tins total ought to be entered daily in 
the cash-book on the Br. side, as it is a record of money 
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received. The cash in the till (or otherwise accounted for) 
should tally with the sum, and if it does not, only the amount 
of cash actually possessed (or accounted for) ought to he entered 
.in the cash-book. 

In large establishments' it is customary for each salesman 
or saleswoman to have a sales’ book or till’s cheque for Mm or 
herself. In these an entry is made of the amount received 
from each customer served. At the close of the day these 
require to be all summed up and the total resulting from this 
addition ought to be represented by the sum in the till (or in 
charge of the cashier). Such an account would have some- 
what of the form undergiven : — 

Sales Eeoister, 5 Jafi., 1898. 


Miss'Smeal, 5 Umbrellas, 12s. 6d., 7s. 6d, 18s. 6d, 

lOi'. 6d., 9s. 6d.y 2 

Wm. Allardyce, 3 Walking Sticks, 2s. 4d, Is. 8d, i 

4s. ed., I 0 

Wm. Allardyce, 9 Umbrellas, 3 at 7s. 6d*, 2 at j| 

16s. 6d; 4 at 8s. 6d, . 14 

Miss Temple, 17 Umbrellas at 8s. 6d, . . . . i 7 

P. Roberts, 2 Umbrellas at 12s. 6d. ; 4 at 7s. 6d.; Ij 

1 at 8s. 6d.; 1 at 6s. 6d, . . . . • ' * Ij ^ 

Bntei-ed in Cash Book, 5th Jan., . . , H 18 I 11 ! 0 

As it is cash received it forms an entry in the Dr. side of 
the cash-book. The next item on wliich remark may he re- 
quired is petty cash. This is a book into which small and 
trivial sums (with which it would be unwise to burden the 
cash-book) are taken note of to the most minute expenditure. 
It acts as a check upon readiness to disburse small outlays 
unthinkingly, and serves as a reminder of the manner in 
which many small items of expenditure accumulate and attain 
bulk. A petty cash account would take a form such as tms: — 


Petty Cash. Oxendkan, 4 ih Jan .^ 1898. 


1S9SJ 
Ian.! 4 

One Ball Twine, 

£ 

0 

s. 

G 

D. 

6 

1 a 

Pena, ink, paper, and pencils, . , . 

0 

1 

3 

u j 

Porterage (to J. Steadman), . , . 

0 

0 

9 

“ ! 5 

Cleaning Windows, ...... 

0 

.0 

8 

U 1 u 

Pah* of Scissors, 

Gum, Id.; Wrapping Paper, 5d., , . 

0 

1 

0 

i 6 

0 

0 

6 

u j y 

2 Pass-books, 4^d . ; Cab-fare, Is., 

0 

1 

■ 4 


Messenger, 6 A; Water- jug, 9d., . . 

0 

1 

3 


Entered in Cash Book, 11th Jan.. 

0 

7 

3 


As it is a record of cash paid, it takes its place among the 
entries on the Or. side of the Cash Book. In many instances 
postages would be included in the Petty Cash Book. In 
fact, in some businesses, a Trade Expenses’ Book would 
include Advertising, Circulars, Taxes, Eittings, Wages, &c., 
as well as the petty cash expenditure. Any entries made in 
such a book would, of course, be transferred at stated times 
to the Cr. side of the Cash Book, as they record cash paid, 
which iS' chargeable against cash received. 

In some cases, where money is lent or borrowed, entries are 
at fixed times made in the cash-book, generally in the inner 
columns. Borrowed money as reeewed is placed on the 
Dr. side; lent money as paid on the Cr, side. In other 
cases separate folios are set apart for entering such trans- 
actions, and sometimes a special book is kept for registering 
them. In cases where the money is transferred at stated 
periods by the cashier to the bank, an entry of the amount 
paid in to the bank is made in the Cr. Cash; and where 
money is drawn from the bank, an entry to that effect is 
made in the Dr. Gash. Some tradesmen keep accounts of all 
transactions with the bank — deposits, withdrawals, cheques, 
drafts, bills, &c. — in a separate book, and only enter in their 
business books the results at such stated times as their books 
are being balanced. 

We have now made as plain as we possibly can the most 
usual mode of keeping the cash-book, with its contributory 
and subsidiary accounts. It may not be amiss, however, here 
to place an epitome of what has been said in a series of defi- 
nite statements, brief and pointed, which may be laid up in 
veil. 1. 


the memory, or may be referred to in difficulty, or in pre- 
paring for an examination. 

1. All moneys received must be entered in the Dr. side 
(left) of the cash-book. 

2. All moneys paid must be entered in the Cr. side (right) 
of the cash-book. 

S. Each Dr. entry, after writing the date on the margin, 
begins with the word To (expressed or implied). 

4. Each Cr. entry, after writing the date on the margin, 
begins with the word By (expressed or implied). 

5. Any sum embarked in business is entered on Dr. side — 
To Stock or Capital in Trade. 

6. Any sum deposited in bank for cai’rying on business is 
entered on Cr. side — By (inserting the name) Bank, per 
Receipt or Bank-book. 

7. Any money drawn from the bank for carrying on busi- 
ness is entered on Dr. side — To Bank, per Order (draft, 

bank-book, &c.) 

8. When money is received from or paid to a person the 
entries should be made respectively on the Dr. or Cr, side — 
To or By (the full name and correct address of the person, to 
prevent mistake in the case of dealings occurring with more 
than one person bearing the same name). 

9. Personal expenses (household exp enses, trade expenses, 
private accounts. &;c.) and petty cash are entered on the 
Or.— By. 

10. Goods’ sales, cash sales, till-book summations, &c., are 
entered on Dr, — To. 

11. The cash-book balance (if any) must always be an 
entry on the Cr. side, as more cannot be paid than is received. 

12. The greatest possible care should be taken to make the 
original entries precise and exact. No erasures should be 
made, and if any error has occurred it ought to be corrected 
by such an entry as shall not only explain, but nullify the 
error. 

A cashier — indeed, any book-keeper, but especially a young 
responsible one — ought never, on any account, to stop in the 
course of making an entry. Whatever the interruption, he 
should complete the entry on which he is engaged. Nothing 
is more likely to result in the making of errors than the lay- 
ing down of the pen to attend to anything during the process 
of making an entry. It is advisable to pencil-mark the 
special entry on which the book-keeper is engaged at the 
moment he stops, if interrupted, especially if balancing cash 
or making entries from other books. 

Cash should he balanced at least daily; and, if there is any 
deficiency or difference between the cash-book and the cash on 
hand, the desk should not be left till the discrepancy has been 
rectified and explained. If it is undiscoverable the cash in 
hand must be given as the true summation, and such entry 
made as shall show what the real difference is. 

Casli (cash securities or documents transferable into cash) 
should always be locked away, or otherwise put and kept in 
! a place of absolute security. The carelessness or overtrust- 
ingness of one may place temptation in the way of another, 
or give tliat opportunity which is the awakener of inclination. 
It is not enough to be honest ourselves if by our carelessness 
we tempt others to dishonesty. 

It is proper always to count money, no matter from whom 
you receive it, so as to see that it is right in quantity and in 
quality; and it is advisable to ask any one to whom money is 
paid to do the same, so as to prevent any misunderstandings. 

Whenever any discrepancy between cash-book and cash is 
discovered let it be known immediately, tliat any one who 
may chance to know may learn that the discovery lias been 
made, and may help in the rectification of the error. 

GEOMETRY.—CHAPTER IL 
Etjolid’s Elements — Book I. {Continued.) 

EuoLin in his “ Elements of Geometry ” treats first of those 
properties of straight lines and triangles to wMch the uni- 
versal experience of man gives assent. He insists on our 
learning to see what is required in any problem, to foresee 
all that is implied in it, and to know how to accomplish all the 
preparatory and previous operations on which the successful 


18 6 

8 6 

9 6 

4 6 

10 0 
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management of each proposition depends. In actual practice 
when we want to cut off from the greater of two given liaes 
a part equal to, the less, we find no great dilSeulty in man- 
aging it in a passable manner, as any one knows who has ever 
^een a yardstick employed to measure off from a roll of 
rihbon or tape any number of yards, or who has ever with a 
pair of compasses measured off any part of a long line to any 
rer|uire(l !eii,gth. The geometrician’s problem necessitates a 
finer process, and involves not the demonstration of the mere 
present practical truth that such a thing can he done, but that 
It can be done with absolutely unerring exactness anywhere 
iu space and under any circumstances in which two straight 
lines, of which one at least must be of known dimension as 
to length, can be (not given only, but) even imagined. The 
operation is therefore put before the student thus : — 


constituting its three sides. A triangle may be regarded as, 
a figure standing on one of its sides, which is on that account 
called its ■ base. The ■ base, is ■ not necessarily th,e iine^' which— 
as we look at it, in reality or imagination— appears in the 
lowest position which the geometrician has in view. , On the 
contrary, any one of the' sides of a triangle may be, for the' 
time and purpose, regarded as the base. The angle opposite 
the base is called the vertex. When any two sides of a 
tripmgle have been named, the remaining side Is ' often desig- 
nated the base. The arm of a figure is the amount of spa.ee 
inclosed by its sides. Euclid speedily brings before us the 
subject of area, and presents to us a theorem, Le, a statement 
of' a truth which is demonstrable through proof derived ' from 
truths previously admitted or accepted or formerly proved. 
His statement is this : — 


pEOPOsmoK III. Pbobubm. 

B'mm the greater of two gimn straight Urns to mit off a 
: fart equal to the less. ' ' 

The enunciation thus proceeds : — Data. Let A B and G 
be the two given straight lines, of which A B is the greater ; 

, it is required to cut off from A B a part equal 

to C the less. ■ 

Vmistmctwn, — (1) From the point A, the extremitjr of the 
line A B, draw [according to the 
process shown m Prop. 2} a 
straight line A D equal to"G; 

' " ' , / \ then (2) from the point A with 

. , / ' j ' ' / \ radius A B, describe the circle 

, ' ' i C , f ^ BSP (Postulate 3) \ and then (3) 

' V , y the straight line A E cut off from 

: ' . \ ' / the greater line AB is equal to 

— C the less. 

Because 

A is the centre of the cii’cle 
BEFj AB Is equal to AB (Definition 15) ; (2) but the 
straight line A B is equal (by constraction) to 0, and there- 
fore A B and 0 are each of them equal to A E. 

Conclusion . — A E is therefore equal to G. 

Recapitulatio7i . — Wherefore, from A B, the greater of two 
straight lines, a part A E has been cut off equal to C the 
kss. Q.E.F. 

It is obvious that upon this same principle we can construct 
at pleasure any scale of lengths. For if A B is made of in- 
definite length, we cut off from A B a part A E equal to C, 
from E B another part equal to 0, and so on as far as may 
be required. Such a scale of equal parts may be used as 
representative values in any enlargement or diminution we 
may be desirous of making in plans, din, wings, &c. On the 
same principle, too, we may 97iake a straight line of a given 
position, one of the extremities of which remains the same, 
equal to another given straight line of either greater or less 
length. 

Let A B be the given straight line, and C B the line given 
p. in position. It is re- 

© quired to make the dis- 
tance between C and any 
other point in the direc- 
tion CB equal to AB. 
.-D centre C and 

distance A B describe 
the circle E F G (Post, 
3) ; (2) let E be the 
point in which the circle 
cuts the line in direc- 
twn 0 B ; (3) If necessary, produce C B to E (Post. 2); if 
unnecessary, then CE is equal to AB, retaruing the ex- 
tremity C and the direction C B whether greater or less 
than G B ; (4) because any radius of B F G equals A B (by 
construction), and G E, being a radius of E P G, equals A B. 

Having acquired the power of working these three problems, 
Euclid regards the student as able to see a geometric^ truth, 
and not only to demonstrate it, but to apply it to further 
OSes, and he tests our real geometrical insight by asking assent 
tq, and demonstration of, five theorems. He constructs (I i.) 
' ^th one given finite straiight line an equilateral triangle, ie. 
j a space, by three 


Proposition F/. T,HSOR®ti. 

If two triangles have (1) ttoo sides of the one equal to two 
sides of the other, each to each, and have, likevme, (2) the 
angles contained hy those sides equal to one another ; tkm 
(1) their bases or third sides shall be equal, (2) the two^ 
triangles shall he equal, and (3) their other angles shall he 
equal, each to each, namely those to which the equal dies are 
opposite. 

Before proceeding to the demonstration of this theorem, it 
may be adrisa.ble to remark that equal triangles are those 
whose sides and angles mutually and respectively coincide, 
while equivalent triangles are those whose areas are equal ; 
and this proposition refers only to equal not to equivalent 
triangles. In geometry, triangles are said 'to be equal in 
every respect when they have the three sides and the tliree 
angles of the one equal respectively to the three sides and 
the three angles of the other, and the area of the one equal to 
the area of the other. 

We proceed to the particular enunciation or exposition of 
the general enunciation of the theorem given above. 

Let A B G and B B F be two triangles which have (1) the 
two sides A B, A C equal to the two sides B E, I) F, each to 
; each, i.e. A B to B E and A 0 t© B F, and (2), the,' contained 




(or included) angle BAG to EBP; then (1) shall the base 
B C be equal to the base E F, (2) the two triangles ABC, 
B E F shall be equal, and (3) the other angles shall be equal, 
each to each, Le. A B C to B E F, and A C B to B P E. 

We indicate now the separate steps of the demonstration. 

1. If the triangle A B G be a^^lied to the triangle B E F, 
so tliat the point A may be on B, and the straight line A B 
on B E, then the point B shall coincide with the point B, 
because A B is equal to B E by the terms of the hypothesis. 

2. As A B coincides with B 1 — which has just been proved 
—the straight line A C shall fall on B P and coincide with it; 
for (1) the angle B A 0 is equal to the angle EBP, and (2) 
the side A C is equal to the side B P ; hence the point 0 
coincides with the point P. 

3. Now the point B having been shown to coincide with 
the point E, and the point C with the point F, the base B 0 
shall coincide with the base E F ; for if it did not, two lines, 
B C and E F, would inclose a space, which is impossible (accord- 
ing to axiom 10). Therefore the base B G does coincide with 
the base E P, and is equal to it. 

4. The whole triangle ABC coincides with the whole 
triangle B E P, and is equal to it ; for (by axiom 10) magni- 
tudes which coincide — as they do — with one another, ix. 
exactly fill the same space, are equal 

5- Also, since the line B E coincides with the line A B. 
ahd the line E F with the line B G, the angle ABC shall 
and be equal to the angle B E F , , . 
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. 6. And^ because the . side A 0 coincides with the side I) F, . i 
and the base F'E . with the base CB, the angle DF E co- 
incides^, with, and is' equal to, .the 'angle ACB. ' Thus the 
.remaining, angles of the one triangle .are equal to the remain- 
ing angles of the other triangie, each to each. 

7 . Wherefore, if two 'triangles , have two sides of the one 
■equal to two sides of the other, &c., Q.B.D. 

The .demonstration of tMs theorem involves two new, un- 
asked, and 'ungranted .axioms, involving the ideas of (1) 
motion .. and ■ (2) superposition. The former requires it to be 
■ailGW8d...tiiat any., plane surface, e,g. & triangie, may either 
be, or' be .conceived to be, taken up and removed from one 
place to another ; the latter, that any plane surface, e.g. a 
triangle, .may, when so taken up from the'piace in wMch it is, 
be. ,. removed , to any other portion of' space, point by point, 
lae lij. line, angle by angle, 'and laid surface upon surface, 
provided that no change be made in its . form or contents. 

It is evident tliat the term applied^ used above in the first 
step , of the proof, implies a sense which has not been pro- 
vided for by previous definition. It includes in its significa- 
tion' the following three processes: (1) the lifting up, really or 
Imaginarily, of the triangie ABC from its given place; (2) its 
removal whole and intact in form and area to the space 
occupied by DBF; and (S) its being placed (superimposed) 
point by point, with accuracy and precision,- on the triangular 
boundaries of the space I) B F, so as to rest upon these lines 
and yet be in the same plane with them. It is rather diffi- 
cult, perliaps, to conceive such a process duly performed. We 
may illustrate its accomplishment to our minds by imagining 
a pure glass prism with two equal triangular extremities or 
ends. These, of course, present equal surfaces to the mind’s 
eye, and may be really brought into juxtaposition by cutting 
tile prism into two parts, and placing the equal triangular 
ends together. Of course the (ideal) surfaces lying between 
these tw'o contiguous objects would be two equal and coin- 
cident triangles (according to axiom 8), and would fulfil all the 
conditions of the two triangles with which we have just had 
to deal in the foregoing proposition. 

In the first step of the demonstration it is said that the 
point A shall coincide with the point E, because A K-is equal 
to I> B. This reasoning implies tliat when two lines “ coin- 
cide,” their extremities must also coincide ; but it must be 
carefuUy remembered, if we would avoid vague or equivocal 
expressions, that they will only do so when they exactly agree 
both (1) in inclination or direction, and (2) in extent. Those 
jparts of equal triangles which coincide are caEed correspond- 
mg parts. 
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It would be quite possible to have two triangles having the 
two sides OA and OB respectively equal to FB and FB, 
and also equal to one another, and having the angle BAG 
equal to B I) F. In this case they would form an isosceles 
triangle, and if the proper superposition were made by 
placing C A on FD and BA on BB, their angles would 
be proved tc be equal, each to each, and so the first part of 
the proposition 6 might be directly and immediately inferred 
from tins proposition. 

It will be observed from the figure that it is a matter of 
indifference wiiich of the two triangles given as BB F is 
taken — that which has the side B E to the right or that 
which has it to the left. The same may be said to be the 
case in all triangles, which are (according to thedefini- 
tion) “ equal in every respect.” 

The foregoing theorem presents us with the first case of 
equality between triangles — viz. that of a whole known 
triangle leading to a knowledge of another triangle of wMch 
only two sides and a contained angle are known. Proposi- 
tions 8 and 24 introduce us to two other cases. 


Two of the most important notions which are originated in 
the mind by the appearances of things are size and shape. 
We see that figures of different sizes may have the same 
shape, and figures of different shapes may have the same 
size. In -the latter case geometricians call them equal, in' 
the former similar. Euclid’s first idea of equality was that 
of shape and size combined, and in the earlier portions of the 
“Elements” that is the signification attached by Mm to the term 
equality. He soon, however, found his idea becoming^ more 
definite, and as he proceeds employs the word equrd to signify': 
sameness or coincidence- of size only, and introduces the 'term' ' 
similar to denote sameness in or congruence of form. It Is' 
a subsequent result wMch enables Euclid to prove, as he. does. ■ 
in the sixth book, that if figures be made precise and 'exact 
■in all their various lengths, they will also be accurate in all. . 
their , relative and. if made correct and , similar In 

all their relative directions, they must be exact in their rre- 
lative lengths. TMs conception of similarity — that whatever 
form can exist of any one size, a precisely similar form may 
be conceived of as existing elsewhere of that same or of any 
other size ; wliile in tlieir passage from -size to size all lines 
alter their lengths proportionately and ail angles remain the 
same^ — implies that whatever 'figure may be described upon 
any one line, another figure having the same angles may 
be described upon any other line. 

Professor John Playfair most Ingeniousiy took advantage ' 
of tMs idea to escape from the objection to Euclid’s method 
of solving tins (and the eighth) proposition — ^tbat It involved 
the unpostulated axioms of motion and superposition— taken 
by Thomas Simpson, one of England’s most distinguished 
self-taught mathematicians. Simpson had said that “ the 
laying of one figure upon another, whatever evidence it 
might afford, is a mechanical consideration, and depends on 
no postulate.” Playfair expresses a conviction that “ the 
demonstrations of the fourth and eighth propositions, as they 
are given by Euclid, are as certainly a process of pure reason- 
ing, depending solely on tlie idea of equality as established in 
the eighth axiom, as anytMng in geometry.” “ But,” he 
suggests, “ if stiH the removal of the triangie from its place 
be considered as creating a difficulty, and as inelegant, because 
it involves an idea not involved in geometry, tMs defect may 
be entirely removed” by adding to Euclid’s three postulates 
this fourth — viz. “ That if there be two equal straight lines, 
and if any figure be constituted on the one, a figure every 
way equal to it may be constituted on the other.” He tMnks 
that “there is no truth whatsoever that is better entitled 
than tMs to be ranked among the postulates or axioms of 
geometry.” “ On the strength of tMs postulate the fourti’j 
proposition is thus demonstrated” by tMs cautious, vigilant, 
and penetrating mathematician. 

“ If A B 0, B E P be two triangles, such that (1) the two 
sides A B and A 0 of the one are equal to the two, B B, B F, 
of the other (see fig. below), and (2) the angle BAG contained 
by the sides A B, A 0 of the one equal to the angle E B F 
contamed by the sides B E, B P of the other ; [then] the tri- 
angles ABO and B E F are every way equal” [i.e. (1) they 
shall have their bases or their sides equal, (2) the two triangles 
shall be equal, and (3) their other angles sliaE be equal each 
to each, viz. those to wMch the equal sides are opposite]. 
His process of proof proceeds as follows. 

On A B let a triangle be constituted {i,e. constructed) every 
way equal to the triangle B E F ; then, if this triangie coin- 
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cidfe, it is evident that the proposition is true, for it is equal 
to BEF by hypothesis, and to ABC because it coincides 
with it [by axiom 8] ; wherefore ABC, DBF are equal 
to one another [&c,] But if it does not coincide with A B 0^ 
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let it haT0 the position A.B G; and, first, suppose G not to'' 
fall on AC, then the angle BAG is not equal- to the angle 
-'B A'C. But the angle BAG is equal to the angle ED. F 
[by constniction] ; therefore E D F and B A C are not equal, 
and they are also equal by hypothesis, which is impossible. 
Therefore the point G m.iist fail upon A G. hTow, if it fall 
upon A C but not at C, then A G is not equal to A C ; but 
A-G is- equal to D P, therefore D P and A C are not equal, 
and they are also equal by supposition, which is impossible. 
Tliere.fore G must coincide with G, and the triangle A G B 
with the triangle A C B. But A G B is every way equal [by 
.construction] to DPS, therefore A 0 B and D F E are also 
every way equal [&c.], Q..E.D. 

In the “Syllabus of Plane Geometry’^ prepared by the 
Association for the Improvement "of Geometrical Teaching, 
the following definition, intended to provide a distinct ground 
in reason for such demonstrations as that with wliich we have 
been dealing, is given (Def. 34): — “Figures that may be made 
fey superposition to coincide with one another are said to be 
identically^ equal ; and every part of one being equal to a 
corresponding part of the other, they are said to be equal in 
all respects.^’ This is immediately succeeded by the following 
theorem, which is in essentials tlmt of the fourth proposition, 
viz. (theorem 5): — “ If two triangles have two sides of the one 
equal to two sides of the other, each to each, and have like- 
wise the angles contained by these sides equal, and of the 
angles those are equal which are opposite to the equal sides. 
An indication is given tliat this is to be solved “ by super- 
position.” This is very neatly done in “Elementary Geometry,” 
by J. M. Wilson, M.A., mathematical master of Rugby 
[under theorem 16], thus, “ Let the two sides B A, A G of the 
triangle B A 0 be respectively equal to the two sides E D, D F 
of the triangle ED P, and let them contain the angle BAG = 
the angle E D P, then will the triangles be equal in all re- 
spects. Proof— lot the angle at A can be conceived (axiom 10, 
equivalent to Def. 34, quoted above) as placed on the angle 
r», since these angles are equal, A B lying on D E, and A G 
on D F ; and B and G would then coincide respectively with 
B and P, since A B = D E, and A G = D F. Hence B C would 
fall on E F, since these lines would have two points in com- 
mon, and therefore B G must he equal to E P, and the angles 
B and G respectively coincide with, and are equal to, the 
angles E and P, and the area of the triangle A B C is equal 
. to'the a.rea D E P.” 

We have entered into the foregoing somewimt lengthy 
explanatory details with the aim of making the method of 
geometrical reasoning easy and familiar to the student. We 
are anxious to clear every obstacle from his path, and we 
believe that these remarks must tend to inform the mind 
and regulate the reasoning powers. We now turn attention 
to Proposition Y. 

Every one knows that from the days of old this fifth 
proposition has been called pons asmormi, or “the asses’ 
bridge.” It owes this name (1) to its form as given in the 
diagram, and (2) from its supposed difficulty, which is indeed 
far more imaginary tiian real. It stands thus : — 

Peoposition V. Theoeem. 

The angles at the hose of an isoceles triangle are (1) equal, 
and (2) if the equal sides he produced the aingles on the other 
side of the base shall he equal. 

6V/*.— Hence every equilateral triangle is also equiangular. 

Notice here, first, that the statements set before us are two, 
one directly affirmed as a fact, viz. “ the angles at the base 
of an isosceles triangle are equal;” and another affirmed to 
be true on the fulfilment of a certain condition, le, “ if the 
equal sides of tiiat Isosceles triangle be produced [then] the 
angles on the other side of the base sliall be equal.” The 
angles at the base are internal, the angles on the other side 
of the base are external. 

The second part is made clear at once by our observing in 
the construction that there are two triangles, BOG and 
0 B F, formed, which precisely fulfil the conditions of Proposi- 
tion 4, whence we see immediately that the angles at 
B and 0, on the other side of the base B 0, are equal. 
lacEd persists, however, in following a strict and imperious 


form of demonstration, and Ms enunciation and proof take 
the following exquisitely reasoned-out form: — 

Particular Enunciation . — Let ABC be an ^isosceles 
triangle, of which the side A B is equal to the side A C, 
and let those equal sides, A B, A C, be produced to D and B. 
Then (1) the angle ABC shall be equal 4o the angle 'A C B, 
and (2) the angle D B C to the angle E C B. 

Construction.— {1) In B D, take any point F, (2) from A 1 
the greater cut off (I. 3) A G equal to A F the less, and (3) 
join PC, GB (6e. draw straight lines which simll join F 0 
and G B respectively). We can now proceed to the demon- 
stration. \ ^ 

1. Because A F is equal to A G (by constructioa) ana . A C 
is equal to B C (by hypothesis), the two sides, F A, A C, are 
equal to the two, G A, A B, each 
to each, and they contain the 
angle FAG common to the two 
triangles A F C, A G B. Therefore 
(1) the base F 0 is equal to the 
base G B (I. 4), and (2) the tri- 
angle A F 0 is equal to the 
triangle A G B, also the remaining 
angles of the one are equal to the 
remaining angles of the other, 
each to each, to which the equal 
sides are opposite, viz. the angle 
AGP to the angle ABG, and the angle AFC to the 
angle A G B. 

2. And because the whole A P is equal to the whole A G, . 
of which the parts A B, A C are equal; therefore the remainder 
B P is equal to the remainder C G (axiom 3), and F 0 has 
been proved to be equal to G B; hence, because the two sides 
B P, P G are equal to the two C G, 4 B, each to each, and 

: the angle B P G has been proved to be equal to the angle j 

LCGB; also the base B C is common to the two triangles j 

B F C, 0 G B, therefore these triangles are equal (I. 4) and |: 
their remaining angles, each to each, to wMch the equal sides 
are opposite. Therefore the angle P B C is equal to the angle 
G G B, and the angle B C F to the angle G B G. 

3. Since it has been demonstrated that the whole angle 
A B G is equal to the whole A 0 P, of which the parts thereof, 
the angles C B G and B G P, are also equal, therefore the; 
remaining angle A B G is equal to the remaining angle A G B, 
and these are the angles at the base of the triangle k B C- 

4. And it has also been proved that the angle P B C Is 
equal to the angle GOB, and these are the angles upon the . 
other side of the base. 

Wherefore it has been proved that the angles at the bs.s@ 
of an isosceles triangle are equal to one another, and if tlie 
equal sides be produced the angles at the other side of the 
base are also equal 

Corollary . — Hence it follows that every equilateral triangle 
is also equiangular, for whichever side is considered as the 
ba.se every pair of the angles is equal. 

Pappus, an eminent mathematician who flourished at 
Alexandria about the end of the fourth century has 
given a simple solution of the first part of this prop'osi- 
tion, viz. — Let ABC and A C B be two isosceles triangles 
whose sides are respectively equal, tliat is, conceive two 
triangles to be coincident. [We might 
construct such a pair of triangles by 
drawing on a piece of paper a trmngle, 
and placing a piece of gias.s over it. 

The triangle drawn on the paper would 
be, say, ABC, that formed on the under 
side of the glass would form A 0 B.] 

This would give us two triangles, ABO 
and A C B, of which the side A B 
would equal A C, and the side A G 
would equal A B; therefore two sides 
of the one are equal to the two sides of the other, each 
to each, and the angle BAG would equal CAB; hence, 
according to Proposition 4, the other angles shall be equal, 
each to each, viz. those to which the equal sides are opposite, 
ABO==.AOBand ACB-ABC. 

Proclus, the Neoplatonist (born 412 a.i>.) of Constantinople, 
who wrote a commentary on the first book of Euclid’s “ Ele- 
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inentK,’' proposed to prove the first part of this proposition — 
that !:!is angles at the base of an isosceles triangle are equal — 
by tailing on AB, one of the equal sides of the isosceles 
'srlangle A B G,,a point D, and cutting off from A G a part 
A 1 equal to A B. Then joining 0 D 
A and B E lie formed two triangles, 

DBG and E G B, equal to one another 
ill every respect, ol which, therefore, 
the angle BBC, wMcIi is also A B C, 
is equal to the angle SOB, which also 
isACB. 

Had Euclid, proved, as. he might 
/ ,\ easily iiave done, Proposition 13 before 

pA A-q Proposition 5, the second part of the 

^ ^ proo,f mig.ht .have been with equal 

’>iiViirxr:y periomed. Proposition 13 is merely a demon- 
duration c: the accuracy of definition 10. That proposition ' 
fo,rt!i that “ the angles wliich one straight line makes 
another st,raight ,ii.rie upon one side of it are (1) either 
two .right angles, or (2) together equal to two right angles.” 
II, then, in the isosceles triangle ABC, the equal "sides 
AB, AC, are prodiicecl to E and F, the angles upon the 
other side of the base shall be equal to one another; 
for the angles A B C, 0 B E are eitlier two right angles 
Of together equal to two right angles. Similarly A C B and 
£? 0 ,F are either two right angles or together equal to two 
light angles. From eacli of these equals subtract the equal 
parts ABC and A. 0 B, and their remainders (by axiom 3) 
will be equal; wherefore the angle CBl is equal to the 
angle ,B0P. Angles of this sort are said to be supple- 
meiitaries of each other, e.g, 0 B E is the supnleDientary of 
ABG,,and BCF of ACBA 

It AS particularly necessary, in the consideration of this 
proposition, to form clear ideas of the triangles^ wMch are 
formed for the purposes of the proof, and of the angles^ the 
equahty of which requires to be proved. Unless this is done, 
the letter-signs employed to designate them, which are some- 
times^ similar in their collocation, though different in their 
signification, may either mislead the rsasoner or seem vague 
to the learner. Having grasped efficiently the precise point 
attained in Proposition 4 the fifth contains no real difficulty 
when the mind can perceive the different distinct triangles — 
which do not always appear separate, and therefore distinct — 
really present in the figure, and can trace their correspond- 
ence one to another. 
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CuBiosiTY is a master-force in mind; it is the common form 
of activity which' intellect takes, and' it is mainly to the 
incitement it gives that any real attain.ments we make in 
knowledge are due. Few things excite curiosity more than 
flowers, and almost everybody lias a natural liking to know, 
all they can about them. Of course, this general delight 
derived from the, charms of the phenomena of plant-life does 
not make observation acute, accurate, and exhaustive, and’ 
thej'eiore does not i.m,p,ly scientific knowledge. Only give 
opportunity and direction to such a feeling, however, and the 
desire to know will achieve its end and attain knowledge. 
The charm that tempts .the. mind to research is often quite 
dis-pelled wdien an ende,avour is made to make words and 
terminology take the pla,ce of actual experience and personal 
research. Unfortunately, the task of .teaching. or learning 
from a book deprives a study of the. fine, fresh, healthy in- 
vigoration of open air and actual touch and,' sigh't. ' The 
writer would like Ms readers to, give attention to other, leaves 
than those in wdiich these lessons, are, to he read, and to look 
,„upon what, he reads here rather as. a. set of.. notes on things 
seen and handled than substitutes (well illustrated though 
they are) for persona! observation. These pages may be 
perused by the light of the midnight oil or the gas-jet; but 
botanical research should be pursued in the light of day in 
field or glen, in marsh or highway. Get hold of a real plant 
rt.iid observe its parts; get into a iiabit of examining things 


in an orderly fashion, of perceiving likenesses and detecting 
dissimilarities. When out flower-gathering, for instence, 
look always to the selecting and taking up of good specimens 
by the root when it is desirable to study the whole plant. 
Learn also to handle them delicately, so as not to cnisli, 
bruise, or injure them, and to examine completely and min- 
utely every organ and every aggregate of organs before 
removing it from the specimen. It is wise also to acquire 
the habit of removing each part neatly and in a methodicJi! 
manner. 

Each plant being plastic and reproductive as a whole, hm 
an economy of its own. This is maintained by the function? 
of its organs. The flower of a plant, speaking generally, with 
all its apparatus and appendages, when ma,ture as to fruit 
and seed, is the ultimate stage of its development. Flowers 
are the organs of fructification and fertilimtion. In form or 
in colour (or by both) they have an attraction for every eye. 
The fixity of their forms and the constancy of their charac- 
teristics make them exceedingly valuable, not only as entice- 
ments to, but guides in the study of botany. One has only to 
stroll through field or by wayside lane to recall the experience 
of spring-tide walks, siiiumer rambles, or autumn wanderings; 
or, in default of other present means, to look carefully at such 
a reproduction of forms of inflorescence as is presented in 
Plate I., to emphasize the fact to Ms own mind tliat flowers 
are almost inflnite in tlieir variety, although their parts are 
wonderfully self-same in place, number, form, colour, propor- 
tion, and plan. These parts need not as yet be names to us; 
they are experiences, and when they get transformed into 
ideas sight will be changed to insight, and names of them 
will be welcomed then as registrative marks of what we have 
seen and know. We shall become quite learned in them when 
discriminative observation makes us feel the want of them. 
Let but the noticing eye be engaged, and knowledge having 
a sound basis on facts will most certainly be gained. The 
unltnown will become the knowm when eyes and reason are 
judiciously employed. 

If, when we find nestling in the crevices of rocks or settled 
in the cracks of ruinous masonry, the odorous vv^alifiower 
(fig. 5), with its buds and blossoms in various stages of 
development, we pluck a single head from its bunch of florets 
and examine it, there is much to notice. Its four separate 
green leaves, outside of and alternating with its four coloured 
ones; its six tliread-like knob-topped filaments (of which two 
are shorter than the others and have two moist-glands at 
their base) are not less remarkable than its long two-ceUed 
seed-organs, with its short stalk and soft, spongy notched top. 
Should it be the flower of “a bonny brier-bush ” (fig. 3) that 
catches our attention, its five delicately-coloured and daintily- 
scented leaves, matching in number the outer green ones, which 
envelop its tufted threads and its receptacle for seeds, will 
not fail to keep observation alert. When the primroses 

cup of paly gold ” (fig. 1), or that of the cowslip, its partner 
in the pastures, is looked at with a loving eye, its bell-shaped 
tubular five-peaked wrapping of green, its salver-formed five- 
fold coloured leaves, its fivefold filamentous powder-horns, 
one opposite each of the coloured leaves, and its globose 
many-seeded central part, might readily suggest to us some 
hidden secret as lying in these numerical uniformities. How 
airily graceful is the heaven-blue harebell, drooping so meekly 
from its slender stem! Its green collarette is formed of 
five small ornamental leaves; out ol them come the fivefold 
segments of the vegetable bell, and, like all its campanula te 
congeners, having five tuft-topped threads depending from the 
base, where lie the seeds of the young plant in a three or a five- 
celled organ. The bloom of the pea is often seen and is sel- 
dom much thought of; yet its papilionaceous, butterfly- 
shaped (from Lat. papilioy a butterfly), flower (fig. 6) lias 
many claims to notice. It is one only ola inimeroiis family, 
ranging from broom to laburnum. The green leaves wdiich 
encircle it are five in number and united; but the coloured leaves 
wMch it enslxrines are separate one from another, and when 
we pull them offT, to examine them better, there seem at first 
sight to be only four. One of these forms a covering for the 
others; two of them, one on each side, expand like wings; and 
two joined together inclose nine dust-bag-tipped threads in 
one bundle; and a solitary one rising high above the others 
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imkes a tentlij all of which are attached to their green en- 
wrapping leaves, whence the legume or pod proceeds. The 
three forms of leaf— vexilliim (a), aise (&), and carina (c), as 
they are' called— are exhibited singly on the right of fig. 6. ■ 

Mever far off need we be at any time from flowers. Butter- 
cups and daisies grow everywhere, and' forget-me-not glints 
out wherever growth is possible, even in the waste places of -the 
earth. It m'ust be a very barren spot where the nettle (fig. 13) 
does not present the dark-red hue of its ■ inflorescence. Its 
diverse flower-heads, some showing four and others only two 
parts, bring us to an interesting question in science, and in 
the relations of plant and insect life, which' may engage us 
again, /.Scarcely^ a piece of moist ground or margin-walk 
, beside a bui'n or streamlet will failin' due season, to show 
conspicuously . the gay-coloured beauty of the corn-flag or 
yellow' iris (fig. 4), with which the meadow-crocus, on the one 
hand, and the. cultured gladiolus, on the other, claim kindred. 
Its sword-shaped, parallel-veined leaves, large and showy, of 
which three are reflexed and three bent inward, are worthy 
of attention. Under the inner arched leaves the red-tipped 
threads are seen, and far down the flower we feel the seeds in 
a curiously sheathed case. The dandelion’s wondrous head 
of flowers (fig. 19) is one of the most common sights. Its 
lion-toothed leaves guard its miiky-juiced stalk, and its 
closely-clustered flower-head sits safely thereon until the 
seed-time has come, when it is succeeded by a round white 
ball of almost numberless feathers, each of which, as the wind 
blows, flies off to a new spot, where it may find a place of 
growth. The stout-stemmed, coarse-looldng borage (fig. 8); 
its blue wheel-iil^e set of leaves, with its tooth-carded en- 
trance and its cone-topped filaments inclosed in a rough, 
hairy, five-leaved holder, rises finely from its hairy flower- 
stalk, and makes itself known among plants of old-fasliioned 
repute as “ an increaser of the joy of the mind.” The fair 
columbine (fig. 10), which looks like a miniature brood of 
young pigeons fluttering to be fed, is pleasant to the eye ; so 
are the fine-tinted and tastely-set cyclamen (fig. 16) or sow- 
bread, and the cosmetic-yielding larkspur (fig. 11), with its 
five-leaved cap and its four distinct or united coloured leaves. 
In every one of these, the nearer to nature and the less changed 
by culture it may be, the botanist finds the riches of wisdom. 
The florist may train them into a fuller and more striking 
beauty ; but in the simplicity of natuio, botany sees the 
wondrous wealth of design and purpose, and it adds to the 
charm of the eye the delight of the mind. 

So in an unscientific way, imitating (perhaps badly) the 
sort of untutored mode which, almost without any sensible 
intention, gets to know something of the varieties of plant-life, 
and with no special use of technical language, we might go 
through the whole of the specimens figured in Plate I, — from 
the nectary flowers of the monkshood (fig. 18) to the legend- 
noted crown of the passion-flower (fig, 17), with its simple, 
alternate, variously-lobed flowers, its nail-shaped styles, and 
its five dust-filled thi*ead-tips; the five-parted holder of the 
funnel-shaped five-lobed flower of the tobacco-plant (fig. 7); 
the finely-moulded cups of the heath (fig. 14); the Arum 
maculatim or cuckoo-flower (fig. 20), and the snap-dragon 
(fig. 9) ; or the many .sorts of orchids— such as the delicate 
lilac wing-like leaves of the bee-orchis, marked with rich 
brown and yellow hues, such as vary the velvet-coated luimble- 
bee, and hence deriving its name (fig. 15), or that wMch 
bears the pretty poetical name of the" lady’s slipper (fig. 12) 
—showing how in its inquiries the mind laid hold of the 
similarities of things as aids to memory and helps to thought, 
and iiow from investigation the notion of organic function 
in v^etable life arises. But systematic study, when possi- 
ble, is preferable to desultory thought, and these may all be 
much more interestingly treated of when we have learned 
sornewimt of plant- life in its real nature, and we come to con- 
sider with a distinct aim the purposes and forms of inflor- 
escence. We have all some idea of a root, a stalk, and a 
.flower as parts of plants; but of the four floral whorls which 
constitute the cliamcteristics of a flower it takes time and 
thought to gain a correct appreciation. So soon as that is 
acquired our power of apprehending a plant as possessed d 
' is assured and our interest in holany is secured,"; 
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come to be known regarding the structures of which plants are 
composed and the forms of the various organs on which vege- 
table life depends. By it the building U|) of the plant from the 
seed-germ to the perfect plant is explained, and the function 
performed by each part is made known, from that of : the 
spongiole of the root to the' reproductive machinery which 
operates within the floral whorls that earliest attract man’s 
notice. The uses of each of the parts in the accomplishment 
of the plan of the whole, and the reaction of the: purpose on 
which a plant is formed on the arrangement and adaptation 
of the parts, come up for consideration. Here the ■mystery: 
of growth, tliat marvellous power of increasing in size, strength, 
grace, usefulness, and self-evolution, according, to a ■ .fixed: ' 
pattern, and to a product which, rising from a delicately 
enwrapped seed, will ripen, unfurl, mature, and change,'' so ■ 
that sunshine and air and earth and water shall , be : woven ' 
together into a mass of mesh-like green of leaf, fern, or mossp 
of many-hued beauty of flower, into the pliant grace of shrub, 
or into the majestic height of timber trees. 

The various parts of wMch a plant is composed are termed 
its organs. This term is applied to those external parts 
which appear distinctly separate even to the most careless 
eye, as well as to the more delicate apparatus of vegetable 
life which are unravelled only by dissection. All those parts 
which are obviously subordinate to the forma.tion of the 
whole, such as leaves, roots, flowers, fruit, as well as those 
minute ceUs, tubes, and fibres of which its internal structure 
consists, are called organs. 

The external organs are sufficiently familiar to every one. 
They may be grouped under two heads, ob viously distinguished 
from one another by the nature of the functions which they 
perform. The root, stem, branches, and leaves, with some 
other smaller appendages to each of them, are formed for 
carrying on the processes of nutrition, being subservient to 
the growth of the plant, and are consequently styled the cmt- 
servative organs. The flower and fruit, with their appen- 
dages, are intended for performing the function of repro- 
duction, being subservient to the continuation of the species, 
and are therefore called the reproductwe organs. 

The consermtim organs are arranged in two sets, one 
descending into the ground, the roots, wMch spread themselves 
there for the purpose of sucking up nourishment ; and the 
other set ascending above the ground, the stem and branches, 
with the other parts which they support. This division is not, 
however, strictly and in all cases correct, for the banyan tree 
sends down roots from its branches, which by and by fix them- 
selves in the earth. These have stiU been roots all the time 
they were hanging in the air. Other plants again, as the 
bugle, have their stem creeping along the surface of the 
ground, or even under it, before rising perpendicularly. The 
distinction above stated is, however, generally correct. 

The reproductive organs may also be arranged in two 
series: those which compose the mjiorescence (Plate I.), that 
is, the flowers and their appendages; and those which are 
included under the term fmctifioation, that is, the seed and 
its coverings, which we term the fruit. Here, too, our defini- 
tions do not apply in all cases with perfect exactness, for 
the cryptogamic plants have no fiowers nor seeds, but are 
propagated by sporules — little grains which have the same 
use as, but are totally different in structure from, true seeds. 

We shall now devote ourselves to the examination of the 
internal structure of plants. Before describing the organs, 
however, we sliall look at the nature of the elementary tissues. 
In these there is great simplicity as compared with the 
tissues of an animal body, in which each function seems to 
need an organ specially adapted to perform it; while, in 
plants, a few simple tissues appear to be all that is re(|uired. 

Every plant, and every part of a plant, consists of solids 
and fluids intermixed ; the solids being, however, in much 
greater proportion than in an animal body. Cut a succulent 
plant across — as the stem of a cabbage — and even with the 
naked eye a number of minute vesicles or cells, exuding fluid, 
will be seen. All plants ori^nally consist of delicate mem- 
branous sms. The cell-wall and the cell-contents (cellulose) 
form its inclosure and its matter. Various modifications of 
th^ original cells form all the organs of plants. These 
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i 3 ? the iinaBsisted -sight. With the, help of microscope, 
ho,we¥er, a regular network of hexagonal (six*sided) meshes 
wifi be brought into wiew., smaller and less regular where 
tiiej surround vessels (tubes), as seen in the accompanying 
figure (.fig. 1), If, on the other liancl, the section be made 

!en.gthways (as in fig. 

S’ig.. 1. 2), the cells will appear 

quadrilateral, com- 
pressed, and elongated 
In the direction of the 
stem, and still smaller 
and narrower where 
they surround vessels. 
By msseis botanists 
loeian tubes, generally 
very small, 'sometimes 
straight, but oftener 
twisted, spiral, or 
coiled. In the lowest 
classes of plants no 
vessels can be detected, 
their, structure seem- 
ing to be altogether 
eeikdar. We have 
here in these figures 
examples of the two 
elementmTy tissues 
which we call.y*^5're and ^MTiihrane^ out of which* all other 
tissues are constructed. 

In regard to chemical composition plants consist of oxygen, 
hydrogen, and carbo,n — the chief constituent elements of 
starch, sugar, oils, and fats — and in many eases a minute 
portion of nitrogen. Various vegetable products, differing 
very much in their sensible qualities, often present to the 
inquiring cheaiist a very slight difference in the proportions 
of their several constituents ; so that one is apt to wonder 
. how their taste, smell, and effects on animal bodies are so 
unlike. As is the case in animal bodies, the several chemical 
constituents are held together by very slight aiiinities, anpa- 
rently as a consequence of being inspired with life. 

In the actual anatomy of plants, we find the membranous 
and fibrous elementary tissues showing themselves under the 
forms of (i) cellular tissue, (2) woody tissue, and (,3) vascular 
tissue. All these forms are but modifications of simple cells, 
however different from each other they may become in station, 
function, or appearance. The cell, which is the original vital 
unit of plant-life, is at first an exceedingly thin, transparent, 
bag-like membrane, consisting of (1) the cell- wall, a firm 
elastic sac; (2) a viscid granular substance — soft, inelastic, 
albuminoid, and semifluid — ^in which one or more rounded 



nucleatiom are found, called protoplasm; and (3) a watery 
fluid, called cell-sap. A cell is in a state of active vifelity when 
these bright nucleations are seen in the cell-sap. When the 
cell is developed where it is entirely free from pressure, and 
is equally nourished on every side, its normal form i.s iiiore or 
less rounded, Uke the cryptogamous red-snow; as, however, 
cells are commoniy developed in confined space, subjected to 
unequal pressure, and nourished in varying conditions, their 
actual form is sometimes elliptical, cylindrical, angular, &c., in 
different plants. So curiously and maiwelloiisly are the best 
energies of life concentrated in these storehouse cell-forms 
tliat we ai’e apt to overlook the fact, though it appears be- 
fore us incessantly, tliat these atoms of a world invisible to 
the naked eye are munificently endowed with a wealth of 
vitality which, nourished by the chemistry of earth, air, and 
ligin, become flower, shrub, or tree, each of which contains 
^vithin it the power of perpetual renewal 
All organs are developed from a rudiment which consists 
of nothing but cellular tissue; for every seed is at first just 
an aggregation of cells, though after its vital priiudple has 
been excited, and it has begun to grow, woody fibres and 
vessels are generated in abundance. All forms of tissue are 
developed from the simple cell, and are consequently but 
modificjitions of it. The simplest plant we know, the yeast 
plant ( Tonda cerevmm) for instance, is merely a minute 
oval vesicle, from the 400th to tlie 800th of a line in diameter, 
Inclosing within it an albuminoid semifluid. It grows by the, 


giving out of granules, which divide and form new cells, until 
a plant-body is formed called cell-tissue. All plants con- 
sisting of cell-tissue form separate ceils — pollen grains or 
spores — in which this energy of vitality is stored, ^ capable of 
taking a new departure and of taking on an individual form. 
Cell-tissue is the parent form of all others. They may 
appear as cell-masses, cell-rows, cell-layers, cell-bundles, or 
cell-groups, and they result in tissues, cellular, woody, vas- 
cular, and epidermal, of each of which we may now advan- 
tageously try to gain an idea. 

CelUdar tissue consists of little sacs or vesicles, of various 
shapes, adhering together in masses composed of membrane 
and fibre, transparent and colourless; its colour, when it 
appears to have any, being caused by something contained 
vrithin it.. If a thin slice of the pith of the elder, or any 
similar plant, be examined wit!) a sufficient magnifying 
power, it will be found to have a sort of honeycomb appear- 
ance, as seen in . fig. 1, consisting of cavities separated by 
partitions. These little cavities are the sacs of cellular 
tissue, and the partitions are caused by the adhesion of their 
cell-walls. These -sacs are destitute of any perforations or 
visible pores, so that each is closed up from its neighbour; 
though, as they have the power of filtering fluids rapidly 
(in a manner to be explained hereafter), it is certain that 
tliey must abound with invisible pores, and are not imperme- 
able, as if made of glass. The limits of colour are often very 
accurately marked in flowers, as in the stripes of tulips and 
carnations; this could not be the case if their cellular tissue 
were freely perforated, for in tliat case the colours would 
I necessarily run together. 

The cellular tissue, as has been said, is transparent and 
colourless, or at most only sliglitly tinged with green. The 
clear satiny lustre which the surfaces of many rich fl.ow'ors 
exlribit, depends on this colourless qjiality. In some, as in 
species of the garden beJsam, a brilliant scarlet cell will l‘>e 
seen in the midst of a colourless flower-leaf ; and if it be 
properly examined, it will be found filled with a coloui'ing 
matter of which the surrounding cells are destitute. These 
cells are developed, in some cases, with great rapidity. 
Lindley says he 1ms seen the Lupinus polyphyllus grow 
in lentil inch a day, and that another observer saw the 
leaf of the Urania speciosa lengthen from to 3 lines per 
hour, and even as much as 4 or 6 inches per day. This may 
be computed to equal the development of at least 4000 or 
5000 sacs in the hour I These sacs or cells are always very 
small, but are exceedingly variable in size. The largest are 
generally found in the gourd tribe, or in pith, or in water 
plants ; and of these, some are as much as of an inch in 
diameter, their ordinary size being about or and 
sometimes not more than tdou . These microscopical measure- 
ments must all, however, be taken with some degree of 
allowance. 

It would appear that the spheroid (fig. 3) is the originai 
form of the cell, and that it becomes altered in varied sitiia- 
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consisting of rounded cellSj to be compressed, the cells will 
plainly become, as in a honeycomb, hexagonal (fig. 6), be- 
cjause six , equal circles can touch a seventh which is in the 
centre. Of course, when the cells are unequal this regularity 
is lost. , Instead of looking at their cut edges, and consider- 
ing them as circles or hexagons, if we take tliem to^ be 
spherical sacs or cells, we will find that one cell may become 
the centre round which twelve others can be ranged, of equal 
■size, all in contact with one another (fig. 7)"; and if these 
be subjected to pressure, each, sphere will be compressed into 
a, dodecahedron^ ,or figure with' twelve sides and eighteen 
angles, of which three varieties are given-—the liioiiiboidal 
(fig. 8), the elongated (fig. 9), and the flattened (fig. 10). 

Many vegetable anatomists consider woody tissue to be a 
mere form of cellular tissue in an elongated state. G-eneraily 
cellular tissue is brittle, and has little or no coherence; woody 
tissue, 1ms great tenacity and strength, whence its capability 
of being manufactured. Flax is an annual fragile-looking 
plant, whose purplish blue flowers spring from a slender 
fibrous stem (see figs. 11, 12). The fibrous liud of this hollow 


Mg. 11, mg. 1% 



stalk supply the filaments which are of so much iniportance 
in textile manufacture. Hemp, which so wonderfully adapts 
Itself to diversities of climate, has its pith inclosed in a stem., 
the tender brittle substance of which furnishes the reed, boon, 
or shove of hemp, and is retted like flax and so niiide avail- 
able for maniifacturing purposes. Everything prepared from, 
flax, hemp, and the like, is composed of woody tissue. Cotton 
(see fig. i3) is, on the contrary, a shrubby perennial plant, 
with large showy flowers, growing singly utton stalks in the 
axils of the leaves. The flowers are yellow, they quickly fade, 
and are followed by the fruit or ‘‘boll” containing numbers 
of black oblong seeds nestling in a white cradle of cotton. It 
is cftliular tissue, and bears no comparison, as to strength, with 
either flax or hemp>. Woody tissue consists of fibres, and the 
fibres, when separated for making thread, are by no means in 
a state of final separation. Each of the finest tiiat meets the 
eye is in reality a bundle of others, often six times finer tlian 
the finest human hair. Even those very finest ones are con- 
sidered to be really tubes varying from to of an inch 
in diameter. Woody tissue forms a considerable share of the 
woody part of all plants; it gives stringiness to bark, and 
tenacity to the veins of leaves. There can be little doubt 
that it consists ol compressed cells. Its chief chemical 


constituent ' Is carbon, which It yields pieiitifuny, on being 
.charred. 

Vascular tissue consists .of small 'membranous ; tubes ■ or 
vessels, having the power of transmitting the fluids of the 
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plant for its nutrition. We can, easily have an idea nl the 
mode of .their formation,' if we suppose a series, .of elongated 
cells to open into one another, as seen in the accompanying 
figl 14. These vessels are generally spiral, sometimes one: 
vessel running by .itse.lf (fig. 15), with greater or less intervals 
between its turns, and sometimes two (fig. 16), three, or four 
(fig. 17) running together. Through these spiral vessels^ 

^ and probably also through the tubes' of the woody tissue, the 
I fluids on w.iiicli the plant is nourished are drawn up from hhe 
I ground. They then pass into the leaves to be exposed to the air, 
j where they give otf a portion of oxygen, and absorb a portion of 
carbon, and afterwards descend in the true .sap-vessels, wliich 
ran in the inner bark, for the purpose of nourishing tlie plant 
and causing it to grow, tliat a new layer may be added to the 
i stein over the old, just beneath the bark. Thence, when 
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growth is necessary elsewhere, the sap arrives at the place by 
permeating the cellular tissue of the medullary rays^ a dis- 
tinct part of wood, the nature of which will be explained in 
a future chapter. The sap is constantly flowing through a 
plant, except during the time of frost; but its flow in- 
creases in spxing, becomes very copious in summer* and in 
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the autumn gradually diminishes. Although plants have not 
a circulation like that of animals — the same fluid constantly 
departing from, and returning to, a central point— still their 
fluids have a motion which often presents extreme rapidity. 
This is proved by the great C[uantity of water which they 
perspire — all of which must be replenished by a new supply, 
passing in rapid motion from the roots along the vascular and 
woody tissues. A young vinerleaf is said to perspire so copi- 
ously that, if a glass be placed next its under surface, it is 
presently covered with dew, which in half an hour trickles 
down in ooze. Hales found a sunflower lose 1 lb. 4 oz., and 
a cabbage 1 lb. 3 oz., in a day, by perspiration. 

The vital vessels (fig, 18), analogous to our arteries, which 
are situated in the inner bark, close to the wood, present a 
different appearance from those in which the sap rises; they 

communicate sideways, 
Fig. 18. ovanastomose^ frequently 

with one another; and 
in some plants (with the 
help of the microscope) 
the juices may be seen in 
currents consisting of a 
succession of globules 
flowing very rapidly 
through them. 

The cells of plants are 
filled with juices, wliich 
distend them and make 
them stiff and firm ; and 
it is from the evapora- 
tion of these juices, of which no new supply is provided, 
tirnt the leaves and stem droop a few hours after being 
plucked. The stilfening effect of the water again distending 
them, is seen in a bouquet of flowers, wliich will droop before 
they have been got home from a walk, but revive and hold 
themselves up soon after their stems have been put into a 
glass of cold water. These juices have particular qualities, 
as colour, taste, and smell, distinguishing them in different 
vegetables. But in addition to these, many plants have 
proper vessels, or receptacles of secretion, in which particular 
tluids are contained, filled with proper juice of the plant, 
!.<?. with its sap altered to the state which is peculiar to the 
particular species producing it. They seem generally to be 
formed by the dilation of one cell at the expense of its 
neighbours, wMch it compresses, as the little oblong or round 
cysts in the rind of the lemon and orange (fig. 19), which 
every one has seen and knows to contain a pungent and 
inflammable essential oil. Many of the plants which grow in 
water have cells of this kind filled with air, which serve the 
purpose of swimming-bladders, enabling their stems to float 
resting on the surface of the water, so that their parts of 
fructification may be exposed to the air. 
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Singular. 

Plural. 



Siugular. 



Mas. Fern. NeuL 

M.F.N. 


Mas. 

Fern. 

Neut* 


if. ber bte bag 

bte/ the 

AT. 

etn 

eine 

etn/ 

a 

G. beg ber beg 

ber/ of the 

G. 

eineg 

einer 

eineg/ 

of a 

J), bem ber bem 

ben/ to the 

R 

etnem 

einer 

einem/ to a 

A. ben bie bag 

bte/ the 

A. 

etnen 

eine 

etn/ 

a 



In the nominative case of the singular number the definite 
article has distinct terminations for the three genders, viz. — 
masculine, feminine, and neuter. Thus it indicates the gender 
of the substantive before which it stands' — Le. by the article 
it is seen whether the substantive is masculine, feminine, or 
neuter in gender. 

The terminations of the indefinite article for the masculine 
and neuter are the same in the nominative case, and they 
therefore do not, in the same manner, indicate the gender, as 
may he seen in the following examples: — 

Masculine, ber the man; feminine, tie grau/ the 

woman; neuter, ba§ .^inb, the child (definite article). 

Masculine, etn 58Sann^ a man; feminine, cine grau^ a woman; 
neuter, cin ^inb, a child (indefinite article). 

The use and value of this remark will appear when we 
reach the declension of adjectives and pronouns. 

@tn/ cinc/ etU/ in the signification of one, some one — like 
quidam or aliquis in Latin — is preceded by the definite 
article, and is thus declined: — 


THE aiRMAH LANGUAGE.— OHAPTBR 11. 

AETICnES — THEIK NAOTEE, USES, AND INFLEXIONS. 

The article singles out and sets before the mind some one 
object (or more) out of a whole class; or it indicates the con- 
sideration of a whole class as distinguished from other classes. 
This recognition may be (1) more or less definite; or (2) en- 
tirely indefinite. From its nature, the indefinite is used only 
in the singular; tlie definite can be used either in the sin- 
plar or the plural. As every noun or word used as a noun 
is WTitten and printed in German with a capital letter, the 
article is practically very useful to the learner, in marking, 
as it does, tlie gender of each. 

In German there are two articles — (1) the definite, and 
(2) the mdefinite. 

Bach article is declined by four cases, viz, — ^nominative, 
genitive, dative, and accusative. The accusative singular of 
the feminine and the neuter gender, and the accusative plural, 
are always like the nominative. The definite article has a 
plural, but only one word for the three gendera The inde- 
finite nas, of course, no plural. 

VOL. L 


Mas. 
iV. bcr etn^e 
G. beg eins^en 
D. bem cin=en 
A. ben einsen 


SINOULAB. 

Fern. 
bte einse 
ber einsen 
ber einsen 
bie einse 


Neut. 
bag eitis^e 
beg einscn 
bcm cinsen 
bag eins« 


PLUEAL. 

M. F. N. 

bic einseu/ the one. 

ber ein=:en/ of the one. 

ben einseu/ to the one. 

bie eitt^eu/ the one. 


The definite article ber/ btC/ bag is often used as a demonstra- 
tive adjective pronoun — which it originally was — with the 
signification of this, these; and the demonstrative pronoun is 
sometimes used in place of the definite article, the declension 
of which, as will he seen in the following paradigm, it very 
closely follows: — 


Mas. 

JSf. b^cfser/ this 
Q. b?aefs:eg/ of this 
JD. bsiefsem/ to this 
A. bsiefseu/ tliis 


SINOXTLAE. 

Fern. 


bi?ef:se 

bsiefs^cr 

bsief^er 

bise[s:e 


Neiit. 

bsnef^seg. 

b=de|seg. 

b4efs=em. 

bsief5:eg. 


PLURAL, 
M. F. K 

b4e[scr. 

b4efs«n/ 

bis^efssc. 


The definite article is also often used as a relative pronoun, 
e.p. ber ig>ut ben id) fa^/ the hat which I saw. 

It may also be noted that the following possessive and in- 
definite pronouns are declined in the singular, in precisely 
the same manner as eiu/ viz. — meiu/ my, bein/ thy, feiu/ his, 
its, feiu/ none. 


Mas. 

SINGULAR. 

Fern, 

Neut, 

PLURAL, 

N. cin 

cin^e 

cin. 

einsc. 

Q. ein^eg 

einscr 

cinseg. 

cinder. 

B. etn^cm 

ein^er 

einssem. " 

eins^n. 

A. eins^n 

citttfc 

ein. 1 

etnj=e. 

All that is necessary for the declension of these words is to 


place successively the initial letters m/ b/ g/ and t before the 
pronoun as here declined. 

The articles play a far more prominent part in German than 
in English, There are in the former but few instances in 
which they may be omitted, a great many in which they must 
he employed, and scarcely any in which their use would be 
entirely improper. The following regulative observations 
should, therefore, receive attention: — 

I. Proper names are generally used without the article, as 
already sufficiently defined, but (1) rivers, seas, lakes, moun- 
tains, and forests; and (2) names of months, and those of 
countries and towns wliich are of the masculine or feminine 
gender, take the definite article. If the proper name is quali- 
fied by an adjective the article precedes the adjective, 

II. Common names used as titles before a proper noun 
take no article. 

X9— 20 
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III. H^ames of materials are not preceded by an article, 
as @alS/ salt, unless (1) when it is desired to distinguish 
one kind from another, as bie @atge/ the (kinds of) salts; or 
(2) when the entire quantity of an^hing taken altogether is 
meant, as ba§ SBaffcr iff ilav/ water is clear. 

IV. The whole genus of anything expressed by a common 

name, a noun used collectively, has always the definite article 
before it, as bcr iff man is mortal. 

V. Abstract nouns (unless when they signify actions) re- 
quire no article. 

VI. In many common phrases having an adverbial force, 
the article is omitted between the preposition and the noun, 
ay. ju at home; bei at table. 

VII. The definite article is frequently used with names, (1) 
of persons, (2) of materials, and (.3) abstract substantives, to 
indicate a case, especially the genitive and dative; as ber Sob 
beg @o!rateg, the death of Socrates; <gr SOlild) bem SBafet 
UOE/ he prefers milk to water; bie @timme ber ^evnunft/ 
listen to the voice of reason; Srutug tbbtete bent ^dgat/ Brutus 
killed Caesar. 

VIIL The following nouns, used in a general and abstract 
sense— bie ^atut/ nature, bag Sehen/ life, ber Sob/ death, ber 
3ufa 11/ chance, ber ^f>immel/ heaven, bie ©rbe, earth, and the 
adjective meift, most, always have the article. 

IX. The article is repeated before nouns of different gen- 
ders, <?.y. 3ci) ^abe bag Suci)/ bie gebeiv unb ben ^leiftift auf 
bem Slxfc^e gclaffeu/ I have left the book, the pen, and the 
lead pencil on the table. 

X. The article is omitted before nouns used in a partitive 
sense, ic. as indicating a part of a number or quantity of 
tilings, <s.y. ®ebcn @ie mir papier/ geberu/ unb £)inte/ Give 
me paper, ]iens, and ink. 

XL Articles agree with the nouns they qualify in gender, 
number, and case, e,y. ber Batev/ bie ^Btuttev/ bag ^inb. 

Exercise. — (1) Put the proper definite article, according 
to the gender (as indicated), before each of the following nouns. 

(2) Put the proper indefinite article before such of these nouns 
as it may rightly precede, according to the gender indicated. 

(3) Write out a correct copy of these nouns, with the proper 
articles before them, and the translation of the same into 
English, and commit them to memory, as part of a useful 
German vocabulary. 



771, eagle. 

Sai)r/ 

n. year. 

@anb/ 

m. 

sand. 


771, ball. 


n. calf. 

©rag/ 

Sag/ 

n. 

grass. 

Nitrone/ f. citron. 

2:anb/ 

SJJaft/ 

n. land. 

m. 

day. 

2)tng/ 

n. thing. 

771. mast. 

|)Uf/ 

m. 

liat. 

(Snbc/ 

gelb/ 

n. end. 

^ame, 

m. name. 

JSafet/ 

m. 

father. 

n. field. 

£?fen/ 

m. oven. 

SGStnb/ 

m. 

wind. 

mbf 

n. gold. 

$)erle/ 

/. pearl. 


/• 

axe. 

^elb/ 

r/i. hero. 

0uette/ 

/. well 

@plbe/ 

/. syllable 

Snfcb 

/. isle. 


m. ring. 

(Sal5/ 

n. 

salt. 


(4) Add to these all nouns quoted in the examples given 
in this chapter, and having placed the proper articles before 
them, commit them also to memory. 


GHAPTEE III. 

UEOLENSION OF NOXTKS. 

German nouns take special forms to indicate the different 
relations they hold (1) to each other and, (2) to the other 
words in a sentence. These different forms are called cases 
(from Lat. casm, a fall), and are intended to denote the 
chief positions into which things fall (as it were) under the 
notice of the mind in tliinking. (1) The first case is that in 
which the noun represents that wliich is laid down before the 
mind as the subject (Lat. subjectus, placed under) of (a) 
thought and (b) discourse. As such it is named, and this 
case is therefore called the nominatwe (Lat. nominatus, 
named). (2) Everything may be regarded as resulting from, 
belonging to, or made of something else. The word hearing 
this relation to another is said to be in the genitive (Lat, 
gemtusj originated) or possessive case. (3) A third relation 
is that of receiving benefit or hurt from, or being in some 
respect the receiver of influence advantageous or disadvan- 
tageous from anoHier, and this is called the dative (Lat. 


datus, given) case. (4) Looking on things as the direct ob- 
ject of thought, feeling, or action, the words by wliich they 
are named in this relation are put in the objective or accusa- 
tive (Lat. accusativus, having attributed to one^ [something]) 
case. These four cases constitute the declension (Lat. de- 
clensio, a falling) of a noun, and the setting forth in correct 
arrangement and proper termination of these cases in the 
singular and the plural is called declining a noun. 

Declension consists in making such changes (1) in the ter- 
minations of nouns, and (2) modifications of the stem-vowels 
of nouns, as serve to indicate their grammatical relations. 
There are three forms of declension, viz. : — 

I. The ancient or strong form, the words in which are 
almost all masculine and neuter, and many of wliich modify 
the vowel of their radical or root part in the plural. 

II. The modern or weak form, the words in which are almost 
all feminine, take n, if any addition is made in the cases, sin- 
gular and plural, and do not modify the vowels. 

III. The mixed declension conveniently includes (1) words 
which follow the strong declension in the singular and the 
weak in the plural, or (2) are otherwise irregular. 

In each declension there are two numbers (1) singular and 
(2) plural, and four the nominative, genitive, dative, 

and accusative. 

As regards these cases the following general observations 
may be made, as holding good without reference to the dif- 
ferent systems of declension advocated or approved by difierent 
grammarians : — 

In the strong declension the nominative and accusative 
singular are alike. 

Feminine nouns are all alike in the cases of the singular, 
and all the cases of the plural are alike. In feminine forms 
ending in in the n is doubled before taking the plural case- 
endings. 

The genitive singular of all neuter and of most masculine 
nouns ends in A 

There is no vocative or ablative case. The nominative is 
used for the former. 

The nominative, genitive, and accusative plural are alike in 
all nouns. 

The dative plural, in aU declensions, ends in en or (after 
I and r) in n. 

In dictionaries the genitive singular and nominative •plural 
are generally marked as follows: — 

SSater ( — plur. SSdter. 

SSaum ( — eg. plur. Sdume. 

^nabe ( — n, plur. — n. 

(The student ought to look carefully to this point in making 
his choice of a dictionary.) 

In high German, forms of declension and case-endings were 
numerous and varied; because, being like Latin, without a 
definite article, the Germans required to make the relations 
of case capable of clearly indicating distinctions of mean- 
ing. When, however, following the practice of the age, the 
employment of the demonstrative as an article became com- 
mon in the thirteenth century, they found it possible greatly 
to reduce the number of the changes made in their nouns. 
The use otf (1) the terminal vowels a/ at/ eo/ 1 / O/ and U/ and 
(2) of the consonantal terminations y nt/ ng/ and n became 
possible, and grammatical economy, in combination with the 
natural law of euphony, enabled them greatly to dimmish 
the complexities of their declensions. 

There prevails in German a soft and almost mute e in the 
affixes and terminations of words. This C/ when rightly man- 
aged, has a fine mellow, harmonizing effect when introduced 
where many strong syllables come together in close succes- 
sion, and imparts rhythmical sweetness to what might other- 
wise be harsh phraseology. Hence, when nouns or adjectives 
have not naturally a soft e/ or a syllable containing one, such 
a syllabic termination is adopted to form the plural, as — 
nominative singular, @tamm (lineage), genitive singular 
©tammcg/ nominative plural ^tfimmc/ dative plural 
men/ unless when this would give rise to a dactyl (“ and 
involve a sing-song sameness at the end of a word, e.g. bcr 
seamen or Sltatnc (name) would naturally form genitive Sta** 
meneg/ hut appears as so fSillcn (will), instead of 



aEBMA^T LANGUAaB. 


147 


IBilleneS/ makes SSStUenS/ &c. HotMng except the consonants 
n or § (as the case may he) is added to nominatives ending 
in a soft e/ or a syllable containing it. To nouns which 
would otherwise yield harsh successions of syllables, because 
they have not in their last syllable a soft a euphonic e is 
added before n or and in the plural (sometimes) the flowing 
liquid r is added to give a finer rhythm to the termination ; 
hence such forms as — Nominative singular, 2Crm (arm), geni- 
tive singular, ICrme^z nominative plural, 2Crmen 5 nominative 
sihgular, ^inb (child), genitive singular, ^inbeS, nominative 
plural, Ainber/ dative plural, Jiinbern, 

These observations are explanatory of peculiar phenomena 
In declension, but do not form a shorthand mode of avoiding ; 
the task of learning the declensions of nouns, which ought to ! 
be gradually but carefully proceeded with by aid of the direc- 
tions which follow. I 

FIRST BECI.FNSION. 

L The ancient or steong declension is so called because 
the changes made in it to indicate the cases of the nouns 
comprehended under it, are not external only, but often in- 
ternal as well. It not only takes a greater number of termi- 
nations than the weak declension, but it also very frequently 
imposes on the pure vowels U/ o, u of the radical part of the 
noun a change into 6/ 6/ called by the Germans bcr Umlaut 
(the modification). Declension may therefore be said, as it 
were, to enter into the inner life of these words, and so to 
change them very powerfully. Of the strong declension there 
are three classes — 

1. The OBDiNAEY form, comprising those nouns which form 
the genitive in eg and the dative in e — 

SING, MAS, PLUEAL. 

N, ber the son, bie @5l)n5C. 

G. beg ©o^nseg, of the son, ber 

B. bem ©ol)n?C/ to the son, ben (S6f)nsen, 

A. ben the son, bie @6^nse, 

2. The OONTEAOTED form, comprising those nouns which 
form the genitive in g — 

SINGULAR. PLURAL. 

if. ber SBogeb the bird, bie SSSgel, 

G. beg SSoqelsg, ber SJb^el. 

D. bem SSogel, ben SSogelsn, 

A. ben 25ogeb bie SSbgel. 

3. The EXTENDED form, comprising those nouns (usually 
neuter) to which, in the plural, an r is added to the in- 
flexional e — 

SING. NEUT. PLUEAL. 

bag S5ab, the bath, bie ^Sdbser. 

G. beg IBab^eg, ber Sdbser. 

D. bem SSabse/ ben SSdb:sern. 

A, bag S3ab/ oe SSdb^er, 

The first {ordmar^) class comprises chiefly masculine and 
(some) neuter nouns of one syllable; the addition of eg and e 
is really intended to avoid the abrupt and unpleasant sound 
which would often be made by the addition of g alone. They 
may be classified thus: — 

Those masculine and neuter nouns which, in the nomina- 
tive, end in — 

(1) An g-sound, or one in which the sound of g predomi- 
nates — i.e. g/ f, fd), jl/ Vf p or jt/ as bag ^aug/ house; ber 
Sd)ufg/ shot; ber SBSunfd), wish; ber 3?ejt/ remainder; bag 
fruit; ber @d)a^/ treasure; bag ^olj/ timber; ber 2Crgt/ the 
physician. 

(2) The vowels t or U/ and the mutes hf p/ b/ 1/ tf)/ f, u, g, 
if or cf/ as ber .^orb/ basket; bag IBrob or SSrot, bread; 

bag ^elt/ tent; ber courage; ber ^of/ courtyard; ber 

Siagr day; bcr @d)ub/ shoe; ber Setd)/ pond; ber he- 
goat. These nouns may elide e in the genitive and dative, 

(3) A liquid (ie. 1/ m/ U/ r) if (a) primitive nouns or com- 
pounds formed by the affixes fal and nifg; (b) foreign nouns 
having the tonic accent on the last syllable, or compounds 
formed by the terminations ment< tib/ fcop, and (in mineralogy) 
it These all take a plural in t, without other inflexion than 
bhe addition of n to the dative. 

To the second (contracted) class belong most masculine and 


some neuter nouns of two or more syllables ; the addition of € 
as well as g to the genitive would be adding a syllable which 
is not needed for euphony. 

The nouns of this class may be arranged thus:— ^ 

(1) Derivative masculine and neuter nouns ending in et 
eni/ eu/ cr — which never have the accent on the last syllable. 

(2) Neuters ending in e and diminutives ending in d)en and 
letn* Those which terminate in C/ eb and er have their 
nominative plural like the singular. 

(3) Letters and words used as nouns (which do not usually 
take a plural). 

(4) The following masculine nouns, which may have n in 
the nominative singular, but are always declined as if they 
were derivatives in en (gen. SBuc^fiabeng/ gricbcng/ &C.):— - 

ber SSucbjlabC/ the letter. ber ©laube/ the belief, 

ber griebe, the peace. ber §ltame, the name, 

ber gunfc, the spark. ber ©c^abe^ the damage, 

ber &ebanfe/ the thought, be? SBiUe/ the will. 

These formerly terminated in cn in the nominative (bcr 
Slamcn/ ber SStllen), and are often even now met with in this 
form; they do not modify their vowel in the plural. 

These two words, ber ©c^merg^ the pain, and bag the 
heart, take in the genitive beg ©cbmergeng or ©cbmergeg/ beg 
.^ergeng5 in the dative bem ©ct)merge, bem Bergen or ^ergej 
and in the accusative ben ©cbmerg/ bag ‘|)erg. 

To the third (extended) class belong those nouns which 
form their plural in eu, the majority of them being neuter 
words of one syllable. 

These are (1) all substantives ending in tbuiti/ as be? 
3i*rtt)um/ the error (bie Srrtbumer). 

(2) The following masculine monosyllables; — 


SINGULAR. 

ber ®ciji/ 

the mind. 

PLURAL. 

bie ®eijter. 

ber ®oth 

the God, 

bie ®6tter. 

bcr ficib/ 

the body, 

bie Seiber* 

ber SSJlann/ 

the man, 

bie iSldnner. 

ber £)rt, 

the place. 

bie SDcrter. 

ber Slant/ 

the edge, 

bte Mnber. 

ber ©trauc^)/ 

the shrub, 

bie ©trduc^er* 

ber SBalb/ 

the forest, 

bie SSSdlber. 

ber SBSurm/ 

the worm, 

bie SBSdrmer. 

(3) These neuters 

SINGULAR. 

bag ^anb/ 

among others — 

the ribbon, 

PLURAL. 

bie SSdnber. 

bag^Blatt/ 
bag SSudf)/ 
bag S)ad)/ 

the leaf, 

bie SBldtter* 

the book, 

bie ^fidjer. 

the roof, 
the village, 

bie ^dd)er. 

bag 2)orf/ 

bie JDdifer. 

bag @i/ 

the egg, 

bie ®ier* 

bag ®rag/ 

the glass, 

bie ®Idfer. 

bag ^aug/ 

the house, 

bie «g>dufer. 

bag 

the fowl, 

bie .|>u^ner. 

bag .fealb/ 

the calf. 

bie dtdlber. 

bag .^inb/ 

the child, 

bie dtinber. 

bag .^Icib/ 

the dress, 

bie J-'leiber. 

bag Samm/ 

the lamb, 

bie Sdmmer. 

bag ftanb/ 
bag £id)t/ 

the land, country, 

bie Sdnber. 

the light, candle, 

bie Sid) ter. 

bag Sod), 

riie hole, 

bie S6d)er. 

bag Slejt/ 

the nest, 

bie Sftejler. 

bag ©4lof/ 

the castle, lock, 

bie ©d^loffet^. 


(4) To this list add the following compounds, bcr S36gemtcbf^ 
the villain, ber fBormunb, the curator, and the following neuter 
nouns with the augment ge: — 

SINGULAE. PLUEAL. 

bag ©emacb/ the apartment, btc ©emScber, 

bag ®emfitb/ the mind, bie ©emfitber. 

bag (^efcblccbh the sex, bie (gcfcblecbter. 

bag ©ejicbtf the face, bie ©cftcbter. 

bag ©efpenjl^ the spectre, bie ©efpenftcr. 

bag ©emanb/ the garment, bie ©emdtiber. 

A few words, including those of one syllable ending in x» 
only take c in the plural, e.g. bag (the year), bie Sa^rc. 
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■, \S.ECO'NB.. BBOIiBKfSION. , 

II The modem or weak moiensior includes (almost) aU 

»d «a, > to “ ‘j' 

1. Feminine nouns are (for the most part) uncieclinea 
the singular form, and have their plural in en 


SINOUIAB. 

N. bie S^ciU/ the woman, 

O . bergrau^ 

J). ber %xm 
A. bie %xaUf 


PLURAIj. 

bie grauen, 
ber grauen. 
ben grauen* 
bie graitcn. 


These are declined- 


SINGTIIiAE. 

ber 

G, m (^rafen/ 
D. bem ©rafen? 
A. ben ©rofcn/ 


the count, 


plitTBAli. 

bie (SJrafen* 
ber ©tafen. 
ben (Sirafen. 
bie <Slrafen* 


(3) A large number of nouns having the follomng (cWefly 
fnmwn or classical) terminations— viz. cinb/ ant; nr d)/ at, ect; 
Si? or Sett iutj gog, gra^ 1 ‘“3* ”‘>“'5 

ont, or, ojij fop(!5 unb, urg, ut, &c. 


(1) Nouns ending in e, II, er only add n, e.g. bie ®d)Wcjier 

^““SlTouns in, formerly inn, double the final n before 
en, e.ff. bie ^tnigin (queen), Stniginnen, >&eibtn 
(heroL), ^elbtnnenj @6ttin (goddess), ©ottinncn. _ 

' (3) These two nouns are invariable m the singular, but fol 
low the strong declension in the 

and taking n in the dative-bie Gutter (mother), bte shutter, 
and bie SSo(^ter (daughter), bte S5d)ter. 

(4) Nouns in nifS take niffe, e.g. bte .^enntnifS (knowled^^e), 

* (5) The following monosyllabic nouns make the plural in e; 
and modify the stem vowel in the plural: 


ber 2£bi«tant, the adjutant, ber the gtoopher. 

ier 2Cftronom, the astronomer. |oIbat, the soW . 
berSkuit, thejesuit. ber ©tubent, the stuuent. 

be? fflok the cathoUc. ber Sijeolog, the theologian. 


bie 2Crt; 
bie 2Cn#/ 
bie SSan!/ 
bie SSraut; 
bie grud^t; 
bie SSonS; 
bie i§anb; 
bie i^raft. 
bie 

bie ^Vi^f 


the axe, 
the fear, 
the bench, 
the bride, 
the fruit, 
the goose, 
the hand, 
the strength, 
the art. 
the cow. 


bie fiuft; the air. 
bie Suji; the pleasure 
bie 59iad}t; the power. 

. . t xi- - 


thibb declenssoh. 

Ill To the third or mixed declension belong such nouns 
as SdLned in the singular like the first declension, and 
like the second in the plural, e.y.:— 

ber ©c’^mers; the pain, 
ber ©ec; the lake, 
ber ©porn; the spur. 
ber©taat; the state. 


bic SOlagb; 
bie 50iaug; 
bie 
bie 

bie ©au; 
bie ©tabt; 
bie fSurjl; 


(Plural bie 2Cc]ctC; 2Cengffce; &c.) 


the maid, 
the mouse, 
the night, 
the need, 
the sow. 
the town, 
the sausage. 


ber ^fpcct; the aspect, 
ber 2)iamant/ the diamond, 
bag ^nbc; the end. 


bag 3nfect/ 
bag Seib; 
ber 

bag Obr; 


the insect, 
the sorrow, 
the mast, 
the ear. 


ber ©trabb the ray. 
ber throne, 

ber Untcrtban;the subject. 


(Genitive 2Cfpectg; ^iamantg; (gnbeg; &c.; plural ^iCfpectett; 
^iamanten; @nben; &c.) 


These include: — 


2 Of nouns masculine declined in the weak form the char- 
aoteristio is the addition of n (or en) to all the cases except 
the nominative singular, 


{1) Masculine derivatives ending in or short, e.g, ^o!tor; 
^rofeffor, &c. In these the acept is put, m the plural 

cases, on the syllable or; dok-tor-en. 

(2) Some derivatives, from foreign and classical sources, 
ending in urn and in a; e.g.- 


SINGULAR. 

ber S6mc; the lion, 
G. beg Sbujen; 
i). bem tbvozxif 
A. ben £b«?en; 


PLURAL. 

bie ftSmen. 
ber iibmcn. 
ben fibmen. 
bic Sbmen. 


GENITIVE. 

©ogma; 3!)ogmag; 

©^mnafiunt; (gpmnafiumg; 

©tubium; ©tubiumg; 

.^fima makes .Climate. 


PLURAL. 

2)o0men. 

©pmnafien. 

©tubien. 


The masculine nouns of this declension may be classified 

Nouns terminating in c designating living creatures, 
eg[ ber SSotC; the messenger; ber .^nabe, the boy; ber £5me; 
the lion; ber ^afe, the hare; also the names 
ending in e, and some ending m et and e,g. htx 
Briton; ber ?)reu^e; the Prussian; ber ©dnc; the Pane, ber 
5gaicr; the Bavarian; ber Ungar; the Hungarian. ^ 

(2) The following nouns, which formerly ended m C; ana 

are even now found so ending: — 


SINGULAR. 


PLURAL. 


ber SBdr; 
ber ^^riffc; 
ber ginf; 
ber gfirjt; 
ber 

ber v&elb; 
oer |)err/ 
ber 

ber SJienfc^/ 
ber S^arr; 
ber SRero; 
ber £)c^g/ 
ber ^rinj; 
(ler S-^or; 


the bear, 
the Christian, 
the finch, 
the prince, 
the fop, 
the hero, 
the master, 
the herdsman, 
the man, 
the fool, 
the nerve, 
the ox, 
the prince, 
the fool, 


bie SSdren. 
bie (Sbrijtcn. 
bie ginfen, 
bie gfirflcn. 
bic ^eefien. 
bie ^elben. 
bic |>erren. 
bie |)irten. 
bic sOlenfc^ien. 
bie SR:arrcn. 
bie Sfteruen. 
bie 

bte^riti^em 
bie S^^)oren. 


(3) Some neuter nouns which add in the plural itxi, eg. 
has Sapttal, the capital ba§ 5SJtatertal, the material 

a 4-VkA -FriOOTl 


baggoffil; the fossil. bag ^mineral, the mineral, 
bag ^rinsip; the principles. 

(4) A number of other foreign or classical words, eg.— 

ber 5£uaur/ the augur. tet Sumel; the jewel, 

ber fSonful; the consul ber 50iuf!el; the muscle, 

ber f antoffel; the slipper. 

©cniug; genius, and ^erog, hero, are invariable in the sin* 
gular, and in the plural make <^enicn and ^eroen. 


Amd the compounds- 


;the 


declension of pkopeb NbtiNSi^^ 

Such proper nouns as are never used without au article,^ 
(1) the kames of rivers, seas, lakes, mountams, ““d Jore^ 
and (2) the names of the mascuhne or feminine gendm, follow 
the rules given for the declension of common nouns; but thoM- 
proper nouns which are used without an article-names of 
persons, places, and neuter names of countnes— observe the 

a^fey^gekeraUy take in the genitive the temin^ion 8 f 
as griebtiti gttei)rici) 8 i (Stifabet^, tlti 

thus— Norn, ^ari (Charles), gen. tol8,_dat. Xatl, ^ 
(2) Names of male persons ending m a 
ff^, }) also take en8 in the gemtive and wmelm^ 
dative; as— Norn. iSRait (Max), gen. metm, 

» '(3) Foreign names ending in a silalan^ especially ^ 
sJve^ aB - tmaccented termination, are not deo^ne^ x!?? 
article is psed- toiadicate thb case; for mstaacej bo^ 


^ ’ -1. ) ' 
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«f)eer beS the army of Xerxes; ba^ ©c^mert ber S|emi§/ 

the sword of Themis. The same method is sometimes em- 
ployed in the case of names which can be inflected in the 
genitive, e,g. bie SSrtefe be§ (Stcero (or (SiceroS ^riefe), the 
epistles of Cicero. 

(4) Christian names, when placed before family names, are 
not declined; as Subic tg U^lanbg Balfaben^ Louis Uhland’s 
ballads. 

(5) Names of females ending in e follow the weak declen- 
sion, but take in the genitive as— -Nom. .Caroline (Caro- 

line), gen. j)aroltnen§/ dat. .^aroliiteu/ ace. .^orolinc. 


; EXERCISE* ■ 

Write out the genitive singular and dative plural of the 
following nouns, and place before, each the proper gender and 
ease of the definite article :— 

FiBST DEOLElSrSION. 

Ordinary — .^orb/ SBrob/ Sag/ (tooth). 
Contracted — 25ogel/ Setter (teacher), Sropfen (drop), 50l&bd)cn/ 
?ltame/ ^erj/ Sud)gtabe/ ©laube. 

Eoitended—^zx^t^nm (riches), ©oft/ SDtann/ fSalb/ SBttd)/ Sanb* 

Second Leodension. 

Zanu (aunt), .^{rd)e (church), ©ottin/ SDtutter/ ISeforgnifg/^anb/ 
JCnabe/ Sfiaht (raven), ©dne/ Ungat/ gdrjt/ ^^vtf ©olbat 

Thibd Declension. 

?Snbe/ Seib/ ©ec/ 2)o!tor/ ©tubium/ SOlineral/ Seiceb Untcrti^an. 
Peopee Nouns. 

t&einrid)/ SSil^elm/ Sonboit/ gri^/ ^erculcS/ @leonorc/ Souife. 

After writing the above out (of course in English char- 
acters) refer to the previous lesson to test their accuracy. The 
meaning and gender of all words given as examples in these 
lessons should be carefully learned, so that the student may 
gradually acquire a large German vocabulary : in learning 
these words always learn along with each the nominative case 
of the definite article {e.g, ber fSSalb/ bte ^anb/ baS .itinb), and 
this will be of great assistance in remembering the genders. 


ENGLISH GEAMMAE AND COMPOSITION.— 
CHAPTEE IL 

ETYMOLOGY AND CLASSIFICATION OF NOUNS — NUMBER, 

gendee, and case. 

Nouns are the names (Lat. nonien^ a name) of the subjects 
of discourse or the objects of the understanding. 

Nouns, as names, are either (1) proper or (2) common. 

The term proper is derived from Lat. belong- 

ing to one’s seif — as a separate and distinct individual, and 
not as a member of a whole class. 

Common is a form of Lat. communis, b> compound of 
com, together, and mcenia, walls, dwelling within the same 
walls, and so forming a community, having not perhaps all, 
but many things in common. 

A proper noun is a mere designation meaningless in itseK, 
exce])t as being a mark by which a single individual is or may 
be known or registered in the mind, as Andrew, Milton, 
Tlmmes, Chimborazo, &c. On this account it is called a 
proper name, i.e, a name appropriated to— and so made, in a 
sense, the property of— one particular person, place, or object. 
Though eacii is strictly applicable to one special individual, the 
necessities of speech have originated a usage which admits of 
our employing a plural form of some proper names — e.g, the 
Stephensons, father and son ; the Thomsons, when spoken of 
as a family ; and the Janes, to indicate several persons bear- 
ing that same Christian name. It happens also that when 
particular persons have acquired a high reputation for any 
quality, we sometimes use their name as a suggestive type or 
representative of a class. Thus we may speak of — Peter 
in energy; a Paul in faith; some mute inglorious Milton; the 
Shakspeare of divines; the Burns of Prance. With a similar 
latitude of expression we occasionally use proper names with 
an ellipis (or omission of words readily understood) ; as, This 
is an Apollo” for this is a statue of Apollo this is a 


and COMPOSITION. 

Eembrandt,” omitting the words “picture by” ; “he possesses 
a Stradivarius,” meaning a violin made by the great Cremona 
artist in such instruments. In all cases a noun of this sort 
employed to signify, denote, recall, or register in the memory 
one single special individual, is a proper noun. Prom its 
very nature a proper noun cannot indicate plurality, and 
whenever it does so it becomes a common noun, and may be 
described as a proper noun used as a common one; as, Britain 
has never reared a Goethe, i.e, a person resembling Goethe 
by uniting in himself, in a pre-eminent degree, the_ qualities 
of that distinguished German poet, dramatist, novelist, philo- 
sopher, statesman, and conversationist; He is a Cicero in his 
club; There goes the Demosthenes of the party; "Where are 
the Homers of the Crimean War ? England’s eight Henries; 
Thackeray lectured on the four Georges. 

Common nouns may also be brought into such specific 
particularity of meaning as to become in fact and usage 
proper nouns, e.g. our Father, the Queen, the Swan of Avon, 
the Bard of Twickenham, the Poet of the Seasons, Scotia’s 
Ploughman Poet, the voice of Nature; “0 Grave, where is 
thy victory? 0 Death, where is thy sting?” ^ ' 

Common nouns are names by which several individual 
things, owing to their producing within us a mental feeling 
of their simikrity in many respects, are marked in our minds, 
so that the one name is applicable to each particular indi- 
vidual of the class thus formed in thought, and is thus com- 
mon to them all. Such names are river, city, man, ship, 
flower, book, quadruped, horse, dog, &c. 

Common nouns may be arranged in almost any number of 
classes, according to their meaning or derivation, and gram- 
marians are by no means agreed as to the extent to which it 
is advisable to subdivide them. Below we give three examples 
of classification, of which we will adopt the third. 

I. Into three divisions, as (1) natural, as tree, field, sky ; 
(2) artificial — chair, cloak, farm ; (3) abstract — fancy, favour, 
goodness. 

II. Into three classes— (1) substantive nouns or names of 
material or immaterial substances not expressive of collec- 
tions of individual tilings, as air, water, iron, wind ; (2) 
attributive nouns or names of properties, qualities, actions, 
influences, &c., assigned by us to things, but regarded as 
detached and existing apart from substantive things, as pro- . 
duce, power, folly, weakness, weeping, founding ; (3) universal 
or generic nouns, those which are the names of classes of 
persons, things having substantive or attributive existence, 
as animal, tree, mansion. 

III. Into five collections, as (1) real, as ocean, beast, ham; 
(2) ideal, as form, size, hope ; (3) collective, as herd, flock, 
lot ; (4) verbal, as living, laughing, to labour, to praise ; (5) 
abstract, as glory, honour, patriotism. As this classification 
seems to have some advantages in clearness and definiteness, 
we adopt it here, and shall proceed to explain more precisely 
what these classes severally imply and include ; and we may 
thereafter he enabled to propose a more distinct classifica- 
tion of nouns proper and common, which may dwell in the 
memory or may be readily referred to when requisite, 

Eeal nouns are the names of such things as impress the 
senses — things to which we attribute reality, as man, sun, 
mill, car, farm. 

Ideal nouns are those names which we use to indicate con- 
ceptions formed in the mind, having no known outward 
reality corresponding to them, e.g. fairy, ghost, gnome. 

Coflective nouns are names of classes of persons or things 
spoken of as a whole, as clergy, laity, jury, bench, parliament, 
board, commission. They are singular in form though refer- 
ring to many individuals, and therefore they can often take 
a plural form, e.g, crowds, multitudes, regiments, churches. 

Collective nouns are often formed by the following aflftxes — 
viz. y, oy, ry, ty, ity, ism, age, hood, dom, ric, ship, iure, wic, 
ow, iad, ade, as covey, orphanoy, yeomanry, party, authority, 
whiggism, coinage, childhood, kingdom, bishopric, fellowship, 
legislature, baillwic, shadow, Eolliad, decade, <Sz;c. To these 
might be added al, ance, der, ter, ment, ure, t, th, as in trial, 
insurance, remainder, laughter, endowment, departure, weft, 
growth, &c. 

Yerbal nouns are names of actions referred to as con- 
ceptions, e.g. to live, to speak, reading, veering, betrothed, 


im 
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Abstract noims are namesof qualities, attributes, andideas adding s. This rule includes especially the following cases, 
considered as existences in themselves, and apart from the ( 1 ) nouns ending in silent « if preceded by a consonant not 
persons and things which possess them; as whiteness, cruelty, having the sound of 5 , as habe^, blades, scythes, jokes, scales, 
flight, wisdom, vanity, pride, &c. names, ropes, shares, slates, doves; ( 2 ) nouns ending in one 

The terminations which are generally used to form abstract vowel preceded by another, as guineas, bees, lies, hernias, foes, 
nouns are y, ^ 3 /, ity^ ty, th^ age^ kood^ dom, ship^ &c., cues, eyes, cuckoos, embryos, folios, straws, views,^ days, keys, 
as honesty, survey, bravery, equality, verity, truth, bondage, moneys, viceroys, guys, quays; (3) nouns ending in any con- 


iikeliiiood, freedom, hardship, sweetness. 


sonant, sharp or flat, other than s, but that can readily coalesce 


Nouns denoting and not merely things are some- with it, as webs, arcs, beds, skiffs, flags, paths, rocks, hills, 
times distinguished from abstract nouns by being designated hams, fans, props, burrs, hats, the plural s being pronounced 
concrete, ie. m&teml sharp or flat in sympathy with the kind of consonant it 

The determination of systems of classification is in reality follows; (4) nouns ending in i, in u, and in e sounded, also 
rather a logical than a grammatical duty; but as it is helpful add s only, as alkalis, gnus, epitomes. ^ But the following 
in enabling us to use words more accurately, to know not special sub-rules require particular attention, viz. : — 


only the form they take, but the thought they imply, it will 
be useful to have before the mind’s eye some form of classifi- 


I. Singular nouns ending in ( 1 ) ch (sounding Uh), sh, s, ss, 
and 2 add the syllable es to form their plural, as torch-es, 


Classified Table of Nouns. 

Names of special individuals, , Milton, Homer. 

I ^“Some Cromwell 

I Names in a transition state, .< guiltless of his 


IL Gommoii, 


HL Verbal, 


IV. Abstract, 


book, star. 

Q- (hero, engin- 
. ( eer. 


1. Omni, . . J 

2. Collections or groups, . gang, navy. 

3 . Magds or suteta^oesj 

^ 5. Agents (real or ideal), . worker, inventor. 

< 1. Participial, . . . . loving, betrothed. 
(2. Infinitive, . ... , to sleep, to err. 
i 1. Names of states, . . life, death, fortune. 
J 2. “ of acts, . . . thinking, speaking, 

j3. ‘V of qualities,. . greatness, weakness. 

( 4 . ** of degree, . . excess, defect. 


worker, inventor, 
loving, betrothed, 
to sleep, to err. 
life, death, fortune, 
thinking, speaking, 
greatness, weakness, 
excess, defect. 


cation of the nouns in our language to which we can refer blemish- gas-es, hiss-es, hoax-e^, topp-es; and in ( 2 ) ce, ge, 
on any occasion of difficulty. We therefore lay before the che, se, xe, and ze add a only; but increase a syllable, as 
student the following formal ffices, page^, nichijs, prais*?^, axe^, 

II. Singulars in 3 ^, preceded by a consonant, change y into 
Classified Table of Nouns. gg allies; city, cities; colony, colonies; 

I Names of special individuals, , Milton, Homer. eddy, eddies; soliloquy, soliloquies. 

I. Proper . •< . . . T^Some Cromwell Nouns ending in (1) 0 short add es, as cargoes, echoes, 

’ j Names in a transition state, . < guiltless of his j^groes, negroes, potatoes; (2) in 0 long add s only, as canton, 

^ country s blood, folios, grottoe, juntos, nuncios, punctilios, quartos, solos. 

1 ^ sible°^ i nouns ending in / or fe the following ( 1 ) cliange 

, J 2. IdLlJrmen- (hero, en^- add es, namely corf, corves; M Jeaves; sh^ 

1. General, . . < tal, . . . 1 eer. sheaves ; beef, beeves ; neif, neives ; thief, thieves ; knife, 

o T * * •*• * hhe Empress knives; life, lives; wife, wives; calf, calves; half, halves; 

-- ^ j In transition, | of India. helf, helves; elf, elves; self, selves; shelf, shelves; and wolf, 

IL ^ Collections or groups, . gang, navy. wolves; (2) those adds only — chiefs, handkerchiefs, mischiefs, 

8 . Materials or substances) reliefs, bas-reliefs, briefs, fiefs, griefs, clefs, coifs, oafs, waifs, 

(real),^ . . . . .) yfc gulfs, reefs, hoofs, roofs, proofs, reproofs, woofs, turfs, serfs, 

4. Quantities and numbers) hundred. surfs, scurfs, scarfs, dwarfs, wharfs, fifes, strifes, safes. 

(ideal), . . . . .) ^ ’ ’ y. The following nouns form their plural, after the old 

15 Agents (real or Ideal), . worker fashion of oux lanliage, by making a change in the vowel, 

IIL Verbal, • V fcSe,’. i to ele%,®to°rr' viz. man men; womM, women; foot, feet; goose, geese; 

(1. Names of states, . . life, deSh, fortmie. tooth, teeth; mouse, mice; lome, hce. 

J 2 . “ of acts, . . . thinking, speaking, these others we have a remnant left of another 

IV. Abstract, qualities,! ! greatness, weakens. old-fashioned plural ending in en, as ox, oxen; cow (formerly 

( 4 . “ of degree, . . excess, defect. cu, plural cy or kye), kine; sow, swine; child, children; 

brother, brothers (by blood), brethren (of an order, com- 
It will be found a useful exercise to rule a sheet of paper, munity, sect, &c.) 

(n the form shown below, and fill up each of the columns yh gome words which were uninflected in Old English 
Aith examples, are ^s^d unchanged in singular and plural; as heathen, deer, 

NOUNS. sheep, neat (including steer, heifer, and calf), grouse, teal, 

: salmon, trout, cod, mackerel, perch, tench, herring, &c. 

(DItbop^b. (2)Commok. pai’ts of speech when used as nouns, if 

requiring to form a plural, do so in accordance with the 
< _ prevalent usage; as sixes and sevens, twos and threes, 

(3j Abstract. Collective, wherebys, therewiths, noes, nays, whereofs, ins and outs, 
ands and ors, forsooths and yeses, sayings and doings, whys, 
wherefores, and becauses. 

K. Some nouns have no plurals: — 1. Proper names, 

except when used as common nouns, as the Howards, the 
Tells. 2. Nouns denoting things that are usually weighed 
KUMBEB or measured, except when kind, not quantity, is mentioned, 

as tea, coffee, pitch, wax, oil, &c. 3. Names of metals, 

Our ideas of things impress us with the feeling of singleness earths, grains, herbs, virtues, vices, abstract nouns, &e., 
or plurality. Thus the notion of number originates. We except when different kinds are meant, as gold, clay, wheat, 
often feel it necessary to indicate whether we are speaking of pulse, mint, pride, sloth, poetry, &c. 
one or more than one. To do so we most frequently vary X. Abstract and collective nouns when used as common 
the form of the words we use. The form of the noun we nouns take a plural form, virtues, graces, meats, drinks, 
employ when we speak of one thing only is called singular, oils, &c. 

as ship, house, &c., and that which denotes more than one XL Some nouns though used as singular have the plural 
plural, as ships, houses, &c. This change is called an inflexion, form, and others have only the plural form though they may 
The singular is regarded as the original form of the noun, be used either with singular or plural verbs, as — 


In the form shown below, and fill up each of the columns 
Aith examples. 


( 1 ) irmvATa,. 


(2) Common. 


I P) Real. (2)Ideal. (3j Abstract. 


and the plural is said to be formed from it by making certain 

changes in or upon the singular. This is done in several Aborigines. Bellows. 

ways, although a general principle predominates in our in- 

flexions for number. Many of those instances which are BiiHards. 

classed together by grammarians as exceptions are in reality Bitters. 

the result of special influences, euphonic and orthographic, Areffives?* B?reches 

operating upon the pronunciation and spelling of words, and Arms. * Cates. 

imparting to them an appare'^t rather than a real departure Ashea Cattle. 

firdm agreementwith the ge-. .;ral rale, which is as follows:— Assizes, Compasses. 

The plural is formed from the singukr, 'in generaV by 1 Assets. Clothes. 


Bellows. 

Customs. 

Hatches. 

Literati 

Betters. 

Dogsears. 

Hose. 

Lungs. 

Billiards. 

Drawers. 

Hustings. 

Mallows. 

Bitters. 

Dregs. 

Hysterics. 

Manacles. 

Bowels. 

Embers. 

Ides. 

Manners. 

Breeches, 

Entrails, 

Illuminati 

Matins. 

Cates.' 

Gallows. 

Kalends. 

Means. 

Cattle. 

Greaves. 

Kinsfolk. 

Measlea 

Compasses. 

Goods. 

Lees. 

Minutiae, 

Clothes. 

Gyves. ■ 

Letters. 

Morala 
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Nippers. 

Pains. 

Seeds. 

Stays. 

Trousers. 

News. 

Pantaloons. 

Sessions. 

Stilts. 

Umbles. 

Nones. 

Pinchers. 

Shambles. 

Sweepstakes. Vespers. 

Nuptials. 

Pliers. 

Shackles. 

Teens. 

Victuals. 

Oats. 

Premises. 

Shears. 

Thanks. 

Vitals. 

Obsequies. 

Remains. 

Snuffers. 

Tidings. 

Wages. 

Odds. 

Riches. 

Spectacles. 

Tongs. 

Withers. 

Orgies. 

Scissors. 

Stairs. 

Trappings. 

Yellows. 


XII. Names of sciences ending in ics are used with a 
singular or a plural verb according to sense or choice, as 
acoustics, optics, mathematics, ethics, &c. 

XIII. A few nouns have double plurals; each plural, 
however, conveys a different meaning, as — 

A (Appendixes — additions (of matter). 

PPe° (Appendices — additions (of exposition). 

(Brethren — members of the same society or church. 
(Brothers — sons of the same parents. 

IDies — stamps for coining. 

(Dice — small cnbe-formed articles used in gaming. 
(Fishes — when number is spoken of. 

(Fish — when quantity or species is considered. 
(Geniuses — men of great mental ability. 

(Genii — imaginary beings. 

(Indexes — tables of contents. 

(Indices — algebraic exponents. 

(Peas — number. 

(Pease — quantity. 

(Pennies — single coins. 

(Pence — in computation 


Brother. 

Die. 

Fish. 

Genius. 


Index. 


Penny. 


XIV. Several Latin and Greek words adopted from the 
classics retain their original plurals, as do also some others 
adopted from Hebrew, French, and Italian. The following 
are the most commonly used of these: — 

Latin. 


Addend-um, 

Animalcul-um, 

Arcan-um, 

Credend-um, 

Dat-um, 

Dict“um, 

Desiderat“Um, 

Errat-um, 

Enconai-um, 

Effluvi-um, 

Gymnasi-um, 

Medi-um, 

Millenni-um, 

Memorand-um, 

Moment-um, 

Postulat-um, 

Strat-um, 

Singular, 
ix or ex. 
Ap-ex, 
Append-ix, 
Ind-ex, 

Bad-ix, 

Vert-ex, 

Vort-ex. 


Plural. 

a. 

a. 

a. 
a. 


a. 

a. 

a. 


a. 

a. 

a. 


Plural. 
, ces. 
ices, 
ices, 
ices, 
ices, 
ices, 
ices. 


Singular. Plural. 

us. i, era, or ora. I 
Alumn-us, 

Calcul-us, 

Corp~us, 

Echin-us, 

Foc-ns, 

Fung-ns, 

Geni»us, 

Gen-us, 


1 . 

i. 

ora. 
i 
L 
I 

i. 

era. 

Ign^5-fatu-us,ee, i, 

i. 

I 
L 
i* 

l. 

I 
L 
i 

Plural, 

m. 


Mag-us, 
Myth-us, 
Polyp-ns, 
Eadi~us, 
Ranuncul“us, 
Sareophag-us, 
Stimul-us, 
Tumul-us, 

Singular. 

a. 

Formul-a, 

Lamin-a, 

Larv-a, 

Macul-a, 

Minuti-a, 

Nebul-a, 

Scori-a, 

Siliqu-a, 


Sing. en. 
Stam-en. 


Flur. ina, 
Stam-ina. 


es. 

es. 

es. 


Greek. 

Singular, Plural. 

is. es or ides. 
Amanuens-is, es. 

Analys-is, es. 

Aph-is, ides. 

Aps-is, ides. 

Ax-is, es. 

Bas-is, es. 

Calx, ces. 

Cris-is, es. 

Diaeres-is, 

Ellips-is, 

Emphas-is, 
Hypothes-is, 
Metamorphos-is, es. 
Gas-is, es. 

Parenthes-is, es. 

Phas-is, es. 

Synops-is, es. 

Thes-is, es. 

Singular, Plural, 

on and a. a and ata. 

Automat-on, a, 

Apheli-on, a. 

Criteri-on, a. 

Dogm-a, ata. 

Miasm-a, 
Phenomen-on, 
Stigm-a, 


ata. 


ata 


FEElSrCH. 

Beau, Beaux. 

Belle-iettre, Belles-lettres. 
Billet-doux, Billets-doux. 
Madame, Mesdames. 

Monsieur, Messieurs. 


Banditti. 


Italian. 

Bandit, ) 

Banditto,) 

Cognoscente, Cognoscenti. 
Conversazione, Conversazioni 
Dilettante, Dilettanti. 


Virtuoso, 


Virtuosi. 


Hebrew. 

Cherub, Cherubim. Seraph, Seraphim- Teraph, Teraphim, 

A considerable number of classical and foreign words 
have, however, been naturalized, as it were, and now, unless 
under very special circumstances, form the plurals in the 


English way ; as asylums, athenseum^, choruses, ^ circuses, 
compendium^, cranium^, criterion^, decorums, dervisee, em- 
poriums, encomiums, forume, lustrums, mausoleums, museums, 
nostrums, pendulums, prospectuses, rebuses, rostrums, sur- 
pluses, trelhses, vacuums. 

As a general rule, whatever idea requires to be most vividly 
and definitely expressed as to unity or plurality overrides all 
mere pedantic collocations, and not only shapes the words to 
indicate the thought, but constructs the syntax to show it. 
Hence we say — The council meets at one. The jury is 
deliberating. Society is at one in this matter. The people 
is enthusiastic. But we may also require to use — The council 
were at odds on the question. The jury are disconcerted. 
Society were dispersed after the season. The people are in 
an uproar. 

When a name and a title are to he used together in a 
plural sense, the question whether (1) the name, (2) the title, 
or (3) both should be put in the plural form is to be deter- 
mined by the intention of the speaker. We never hesitate 
to say — The Messrs. Smith, The knights banneret ; and 
we can use, The two Boctors Craig, or. The three Boctors ^ 
Simpson; but when we require to address two ladies named 
Bell, and both Misses, we are puzzled to decide whether we 
shall say or write — The Misses Bell, the Miss Bells, or the 
Misses Bells. It is probable that if there are male members 
of the family Bell, and we intend only to address or speak of 
the young ladies, the Misses Bell would be correct; there 
were married members of the family of Bell, and we wished 
to address or refer to the unmarried members of the family, 
Miss would be a title of discrimination, and therefore the 
Miss Bells would be correct ; but if there were no other 
lady members of a family of Bells except those who were 
Misses, the phrase to be employed would be a compound, one 
in which the two words would be put in apposition, as the 
Misses Bells. In the one case we indicate wAo they are, in 
the other wAat they are, with special distinctness. 

gender. 

Sex is a distinction established by nature between living 
beings of the same species. As a fact it affects thought; and 
words, as the representatives of thought, are also influenced 
by it. Men have in all ages been impressed by that peculiar 
idea of similarity with difference which experience supplies, 
as manifested in the existence of male and female. They 
have been in the habit of recognizing this distinction in life 
and speech. The incorporation of tliis notion with the words 
they employed has led them to indicate difference of sex with 
more or less particularity, by inflexion or otherwise, in almost 
every language. The classification of words arising from this 
arrangement is called gender (Lat. genm^ kind or class). It 
must, of course, in the early stages of language, have had its 
first suggestion in the facts of human life, and of the life of 
those living creatuies with which man was brought more 
immediately into contact, either as domesticated animals or 
as wild beasts incapable of being reduced to servitude and 
dangerous as foes. Of by far the larger part of the animal 
creation, man can acquire readily no knowledge of the dis- 
tinction of sex, and such knowledge, even if gained, would 
not be of any great use in the current speech of common life. 
In some lan^ages the idea of gender has been interwoven 
into their entire texture, and every word is considered as mas- 
culine or . feminine even though they are inanimate, and 
therefore sexless; in others some endeavours have been made 
to conform language to nature, and to make those names which 
denote male beings masculine md female hemgs feminine^ 
while things without life are regarded as neither, and are on 
that account designated (Lat., neither). This has not, 
however, been well done, and gender has become a difficulty 
in the study of many languagss. In English the names of 
creatures of the male sex are masculine, as boy, man, king, 
&C-; of the female, feminine, as girl, woman, queen, &c.; and 
all other things are neuter. But in practice modern English 
speech has been almost entirely divested of indications of sex. 
Unless where it is absolutely necessary for the purpose of the 
speaker or hearer or very requisite for clearness of meaning, 
the whole task of indicating gender is laid upon the pronoun 
(as we shall see hereafter), and the noun most usually bears 
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none of the burden. We speak of parent, cousin, friend, 
neighbour, person, partner, monarch, sovereign, citizen, speaker, 
writer, teacher, tenant, servant, &c., without indicating by 
any change in these and similar nouns the sex of those to whom 
we are referring. It has been usual among granmarians to 
designate such nouns as of common gender’; it is probably 
more accordant with the facts of life to use with regard to 
them the pluase “of either gender,” a logical opposite to 
neuter, i.e. of neither gender, while we retain the masculine 
and the feminine gender, as the signs of the twofold correla- 
tive distinction of sex. 

The practice in regard to the classification of nouns by gender 
may be represented by the following statements, viz. : — 

I. Nouns “of either gender” or “of neither gender” take 
no change, e.^. child, worshipper, guardian, slave, maker, arm, 
road, house, field, &c. 

II. When there is need, from the constant requirements of 
society, to indicate difference of gender we use different words 
for the differing genders. Of these the following are in most 
common use : — 

Masculine. 

Man, 

Lad, 

Beau, 

Bridegroom, 

Bridesman, 

Husband, 

Father, 

Papa, 

Boy, 

Son, 

Brother, 

Bachelor, 

Swain, 

Youth, 

Uncle, 

Gaffer, 

Also all components of these words, as barman, barmaid; 
foster-father, foster-mother; landlord, landlady. 


Feminine. 

Masculine. 

Feminine. 

Woman. 

Goodman, 

Goody. 

Lass. 

Grandfather, 

Grandmother. 

Belle. 

Host, 

Hostess. 

Bride. 

Knight, 

Dame. 

Bridesmaid. 

Nephew, 

Niece. 

Wife. 

Widower, 

Widow. 

Mother. 

Sir (Sire), 

Madam, 

Mamma. 

Master, 

Mistress. 

Girl. 

King, 

Queen. 

Daughter. 

Earl, 

Countess. 

Sister. 

Duke, 

Duchess. 

'Maid. 

Friar, > 

vr 

Spinster. 

Monk, ) 

Nun. 

Nyrnph. 

Wizard, 

Witch. 

Damsel, 

Sloven, 

Slut. 

Aunt. 

Lord, 

1" Lady. 

Gammer. 

Gentleman, 


Masculine. 

Feminine. 

Masculine, Feminine. 

Hart, 

Eoe. 

Hound, ] 

1 Bitch. 

Buck, 

Stag, 

Doe. 

Dog, J 

Hind. 

Boar, 1 

f (Sow, or 

Horse, ) 
Stallion, ) 

Mare. 

Hog, J 
Fox, 

) (Swine. 

Vixen. 

Colt, 

Filly. 

Drake, 

Duck. 

Sire, 

Bull, > 

Dam. 

Mallard, 

Wild-duck. 

Cow, 

Cock, 

Hen. 

Ox, ; 

Gander, 

Goose. 

Bullock, ) 

Heifer. 

Buff, 

Eieve. 

Steer, ) 

Milter, 

Spawner, 

Earn, > 
Wether, j" 

Ewe. 

Drone, 

Bee. 


III. When necessity arises we indicate the feminine by 
adding the termination ess to the masculine noun (sometimes 
slightly changed, sometimes mialtered) — 


Masculine. 

Feminine. 

Masculinft Feminine. 

Abbott, 

Abbess. 

Editor, 

Editress. 

Actor, 

Actress, 

Elector, 

Electress. 

Adulterer, 

Adulteress. 

Emperor, 

Empress, 

Ambassador, 

Ambassadress. 

Enchanter. 

, Enchantress. 

Adventurer, 

Adventuress. 

Exactor, 

Exactress. 

Ancestor, 

Ancestress. 

Founder, 

Foundress. 

Arbiter, 

Arbitress. 

Giant, 

Giantess. 

Auditor, 

Auditress. 

Governor, 

Governess. 

Author, 

Authoress, 

Heir, 

Heiress. 

Baron, 

Baroness, 

Host, 

Hostess. 

Benefactor, 

Benefactress. 

Huckster, 

Huckstress. 

Canon, 

Canoness. 

Hunter, 

Huntress' 

Caterer, 

Cateress. 

Idolater, 

Idolatress. 

Chanter, 

Chantress. 

Instructor 

, Instructress. 

Citizen, 

Citizeness. 

Inspector, 

Inspectress. 

Ccheir, 

Coheiress. 

Jew, 

Jewess. 

Conductor, 

Conductress. 

Leopard, 

Leopardess. 

Count, . ,, 

Countess. 

Lion, 

■ Lioness. 

, Dauphin, 

Dauphiness. 

Marquis, 

I ' (Marquise, 


Deaconess.; 

Marquess, 

f . lEnrchioness. 

- 
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Massculine. 

Feminine. 

Masculine. 

FebainiUte. 

Mayor, 

Mayoress. 

Sculptor, 

Sculptress. 

Monitor, 

Monitress. 

Seamster, 

Seamstress. 

Murderer, 

Murderess, 

Shepherd, 

Shepherdess. 

Negro, 

Negress. 

Solicitor, 

Solicitress. 

Ogre, 

Ogress. 

Songster, 

Songstress. 

Patron, 

Patroness. 

Sorcerer, 

Sorceress, 

Peer, 

Peeress. 

Spinner, 

Spinstress. 

Poet, 

Poetess. 

Steward, 

Stf'wardess. 

Porter, 

Portress. 

Tailor, 

Tadoress. 

Priest, 

Priestess. 

Teamster, 

Teamstress. 

Preceptor, 

Preceptress. 

Tiger, 

Tigress. 

Prince, 

Princess. 

Traitor, 

Traitress. 

Prior, 

Prioress. 

Tyrant, 

Tyranness. 

Proprietor, 

Proprietress. 

Victor, 

Victress. 

Prophet, 

Prophetess. 

Viscount, 

Viscountess. 

Protector, 

Protectress. 

Votary, 

Votaress. 

Python, 

Pythoness. 

Waiter, 

Waitress. 

IT. We adopt some words (1) from the 

Latin with tha 


masculine ending in tor, the feminine in tria^ — Administrator, 
administratix; coadjutor, coadjutrix; executor, executrix; 
testator, testatrix, &c.; (2) from other languages having a 
feminme ending in me, ina — -Czar, czarina; hero, heroine; 
landgrave, landgravine ; margrave, margravine, &c. ; or, 
making a feminme in a — Don, donna; infante, infanta; 
amoroso, amorosa; signore, signora or signorina; sultan, 
sultana, &c. 

V. We form compound nouns in part of which we indicate 
the gender, as man-servant, maid-servant ; schoolmaster, 
schoolmistress; men-singers, women-singers ; sakeret, saker- 
hawk; moor-cock, moor-hen; cock-sparrow, hen-sparrow; 
billy-goat, nanny-goat; he-goat, she-goat; buck-rabbit, doe- 
rabbit ; bull-calf, cow-calf; boar-pig, sow-pig ; tom-cat, 
tabby-cat. 

Some proper nouns take feminine forms derived from the 
masculine— 


Masculine. 

Feminine. 

Masculine, 

Feminine. 

Alexander, 

Alexandra. 

John. 

Joan. 

Alfred, 

Elfrida. 

Julius, 

Julia. 

Charles, 

Carolina. 

Julian, 

Juliana. 

Clement, 

George, 

Clementina. 

Robert, 

Robertina, 

Georgina. 

Thomas, 

Thomasina. 

Harry, 

Henry, 

Harriet. 

Henrietta. 

William, ) 
Wilhelm, > 

Wilhelmina. 


* 
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Derivative words having the following terminations are 
usually masculine, viz. {!) iff, ite, ary, added to nouns, as 
plaintiff, Israelite, depositary; (2) ar, ard, er, c/r, ant, ee, ist, 
added to verbs, e,g. beggar, drunkard, doer, worker, sailor, 
accountant, trustee, &c. 

The English language is peculiarly favourable to personifi- 
cation. Names of things that have no life, having in it no 
indication of gender, can be animated at once by endowing 
them immediately with tlie attributes of sex — provided that 
is done in agreement with their nature. This is not always 
easily and appropriately done ; for there axe no well-fixed rules 
of general application and universally accepted authority re- 
garding the subject. The practice of the best writers is in 
this matter inconsistent with each other. Samuel Daniel, in 
his “Complaint of Rosamond,” makes Jealousie daughter 
of Envy and Love (feminine), but Darwin, making the same 
passion masculine, says — 

“ The demon Jealousy, with Gorgou frown, . 

Blasts the sweet flowers of pleasure not his own ; 

Bolls his wild eye, and thro’ the shuddering grove 
Pursues the steps of unsuspecting love ; 

Or drives o’er rattling plains his iron car, 

Flings his red torch and lights the flames of war,” 

David Booth, in his “Analytical Dictionary,” has, after a 
special investigation of tins subject, deduced from the prac- 
tice of 150 authors the gender attributed by them to nearly 
1500 common nouns. From a consideration of the imagina- 
tive gender which these authors and many others assign to 
objects in nature, works of art, and qualities of mind, we can 
^ther up a few general guiding ideas on the use of gender as 
an denient in personification, and so reflexly upon the prin- 
wMch underly and regulate the ascription of gender to 







ENGLISH GRAMMAR AKD COMPOSITION. 


153 


inanimate objects and abstract ideas in such languages as 
Greek, Latin, German, and French. 

L Inanimate things to which the speaker is attached, and 
with which his interests are bound up, are generally referred 
to as if feminine. Thus, a sailor refers to his ship, the hus- 
bandman to his plough, the mower to his scythe, the forester to 
his axe, the gamekeeper to his gun, &c., as feminine, though, 
strangely enough, the spade and the prong of the day-labourer 
are spoken of as masculine. 

II. Any inanimate object or abstract idea commending 
itself to the mind for grace, beauty, excellence, attractiveness, 
and worth, are regarded as feminine ; while those that suggest 
power, courage, roughness, boisterousness, the capacity of giving 
pain or doing damage, are masculine. Hence the sun is mascu- 
line, the moon feminine ; the sky, the earth, the sea, are 
feminine'; winds, thunder, rocks, and mountains, are mascu- 
line ; love, truth, mercy, faith, peace, and plenty, are femi- 
nine ; cruelty, vengeance, tyranny, time, poverty, death, 
masculine. 

III. A great many objects have a sort of traditionary 
gender appropriated to them from associations derived from 
our readings of the classics, or gathered from the impressions 
of tales told us in our infancy. Religion, poetry, imagination, 
and fable, concur in keeping alive in our minds the influences 
of personification, and in our practice we are guided pretty 
much by the usages of early thought and ancient litera- 
ture. The poets yield us such personifications as the following, 
which may illustrate the foregoing remarks. 

Masculine. Feminine. Masculine. Feminine. 

Agony. Delight. Lust. Chastity. 

Ambition. Subordination. Treachery. Sincerity. 

Austerity. Kindness. Pride. Meekness. 

Cruelty. Goodnature, Rusticity. Elegance. 

Darkness. Light. Want. Abundance. 

Frowardness. Gentleness. Vice. Virtue. 

Death. Life. Humility. Vanity. 

Haughtiness. Bashfulness. Winter. Spring. 

Intemperance. Temperance. Stubbornness. Penitence. 

But the unsettled state of this imaginary gender may be seen 
when we mention that Shakspeare and Daniel make ocean 
masculine, while Dryden makes it feminine ; opinion is mas- 
culine in Shakspeare, feminine in Drayton; necessity is 
masculine in Shakspeare, feminine in Akenside ; murder is 
masculine in Shakspeare, feminine in Campbell. Shakspeare 
and Milton agree in making error masculine, while Spenser 
makes it feminine ; mirth is masculine in Chaucer, feminine 
in Spenser and Collins ; Gower makes mercy masculine, 
Milton regards it as feminine; King James I. gives patience 
masculine attributes, his servant Shakspeiire treats her as 
feminine. The idea which predominates in the imagination 
will regulate the personification, and will represent the noun 
as of that gender which is most appropriate to the purposes 
in view. 

•CASE. 

Logically, case signifies the relation which nouns bear lo 
each other and to other words ; but etymologically it means 
the changes made in the form of nouns to indicate these 
relations. In modern English it means no more than the 
way in which a noun is used in connection with other words. 

Nouns in sentences are either leaders or subordinates, e.g . — 
“Lord Bacon says, Knowledge is power The leader of 
thought is Lord Bacon ; the wise saying of Lord Bacon is 
subordinate to the verb, the object of the verb’s influences ; 
but in the proverb itself the relation of equality is asserted of 
“ knowledge” and “ power.” In the sentence as it stands, 

Lord Bacon” is the nominative to the verb “ says,” and 
“ knowledge is power” is the objective to that verb; but in the 
proverb the separate words knowledge” and “ power” are 
each in the same case, and that is the nominative. In the 
sentences, John read the book, John gave the book to 
David, John took the book from David— John” is the 
nominative of ail three, “book” holds the subordinate position 
of being read., given, or taken, and “David” holds the sub- 
ordinate relation of receiving it in the one case and of being 
deprived, of it in the other. In the old languages, and in 
some living ones, these nouns would have their relations of 
leadership or subordination indicated by the form of the 



nouns, as nominative, accusative, dative, or ablative. But 
though, logically, English recognizes case as an element in 
syntax, and has had therefore to provide, in the pronouns, 
some indication of it, etymologically it makes no change in 
the form of its nouns to indicate any relation of things to 
each other, except one, and that is for the possessive case. 

That case indicates the source from which anything proceeds; 
and as that from which anything is received is generally the 
owner of it, either really or at least as far as we are con- 
cerned, this has come to be the 5 )revailmg idea, and it has 
given its name to this the only inflexional augment used in 
English to denote case. 

There are logically, not etymologically, three cases — 

Nominative, Possessive, and Objective. 

A noun is in the nominative when it is the subject of an 
affirmation, Le. the name of wliat we speak about. 

The possessive denotes (1) proceeding from or out of, and 
(2) possession. 

The possessive is indicated by the addition of an apostrophe 
and s (’s) to the singular, and by the apostrophe (’) alone in 
the plural, except when the plural does not end in s, in which 
case the plural follows the same rule as the singular. Or we 
may give the rule this fourfold form — (1) Singular nouns that 
end in s, ce, ge, or x add an apostrophe (’) only, as Moses’ 
death; (2) singular nouns tliat do not end in an s-sound add 
an apostrophe and s (’s), as Longfellow’s “Hyperion;” (3) 
plural nouns ending in s add an apostrophe (’) only, as Critics’ 
approval; (4) plural nouns not ending in s add an apostrophe 
and s (’s), as Men’s destinies. 

The possessive is frequently formed by the use of of before * 

the noun or pronoun, e.g. The crown of the king ; A servant ■ 

of the Lord; “ Ay, and that tongue of his which bade the 
Romans mark liim;” “These threats of theirs disturb me ; 

not a jot.” These may be called (1) the apostrophie, and (2) 
prepositional possessives respectively. 

A noun is in the objective when it is the name of the ob- 
ject upon which an action is performed, or in which the 
relation implied in a preposition is exhibited. 

The nominative and objective of nouns are alike in form. 

EXERCISES IN NUMBER, GENDER, AND CASE. 

(1) Change the following apostrophie into prepositional 

possessives ; — Shakspeare’s works ; Milton’s writings ; Stephen- i 

son’s locomotives ; the queen’s commands ; the country’s pros- 
perity; the children’s welfare; the tree’s root; my father’s ; 

watch ; Watt’s engines ; gentlemen’s incomes ; travellers’ ex- 
penses; missionaries’ adventures; bankers’ investments; 
merchants’ accounts; workmen’s wages; ladies’ ornaments; ;■ 

princes’ vestures ; artists’ sketches. f 

(2) Change the following prepositional into apostrophie 

possessives : — -The word of God ; the' writings of Lord Bacon; ? 

the treasury of the rich man ; the mite of the widow ; the \ 

novels of Thackeray; the pleasures of hope; the songs of 

Burns ; the death of Socrates ; the letters of Lord Byron ; i 

the Adonais of Shelley ; the outcasts of society ; the wit of 
Douglas Jerrold ; the sarcasm of Dean Smft ; the poetry of ; 

Schiller ; the grief of a sister ; the speech of a candidate ; the ■ 

roof of a church ; the face of Othello ; the woes of Dido ; the 
brightness of Beatrice. 

Make out a form such as is given below and fill up the - 

columns with examples — 

The Formation op the Plural of Nouns, No. 1. ; 

L By add- 11. By add- III. By IV. Saxon V. Classical 

ing s. ing es, changing y Plurals. and Forei^ j 

into i and 
adding e$. 

The Formation op the Plural op Nouns, No. 2. 

X. Ending II. Ending III. End- IV. End- V. Ending VI. End- I 

ino, in o, ing in y, ing in y, in/or/c, ing in / I 

adding s* adding es. adding s, adding es. adding s, or fe, [ 

changing | 

into vm. i 
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The Gendbe of Kotos, No. 1. 


I. Masculmes. 


IT Feminines. 


III. Nenters. 


The Gender of Nouns, No. 2. 


, 

I. Mas. & Fern. 

II. M. and F. 

III. M. and F. 

different words. 

by inflexion. 

by prefix. 

: M. F. 

■ M.' F. 1 

M. F. 


IV. M. and F. 
by affix. 

M. F. 


The Cases of Nouns. 


I. Proper. 


11. Common. 


(1) Komi- 

(2) Pos- 

(l)Nomi- 

(2) Pos- 

(3) Nomi- 

(4) Pos- 

native and 

sessive. 

1 native and 

sessive. 

native and 

sessive. 

Objective. 


Objective. 

Singular, 

Singular, 

Objective. 

Plural, 

Plural, 


GEOLOGY.— CHAPTER II. 

THE ORIGIN OP GEOLOGY AS A SCIENCE — THE ASPECTS AND 
FORCES OF NATURE — STRATIFICATION. 

Geology is the youngest-bom of the real sciences. The aim 
it has in view, the phenomena to be explained by it, the forms 
of experiment and reasoning best adapted to advance it, and 
the true conception of it as an inductive science, have only in 
recent times been so formulated as to constitute it a distinct 
field of research. In the earlier ages of history only a small 
portion of the surface of any country was explored, and the 
aspects of nature were known rather in their ordinary modes 
than in their singular diversities. Observation had little 
scope, the records made of what was noticed were scanty and 
unsystematic, and when any violent or unexpected change 
occurred in the course of the world’s ongoings, it was looked 
on as a marvel and a mystery, rather than as a problem to 
be solved or a subject for inquiry as to its cause. Before 
natural philosophy, by its severe and rigorous scrutiny of 
powers and forces operating on the arrangement, collocation, 
and juxtaposition of bodies or particles of bodies in mass, or 
chemistry had subjected the changes, influences, and effects 
which are observable in the inner essential qualities of things 
to thorough investigation ; before mechanical science had so 
perfected itself as to be capable of performing the singular 
feats of engineering now given it to do, and mathematics had 
acquired the wondrous calculus by which it estimates and 
weighs, measures and gauges forces and phenomena, the 
physical life of the globe, as it were, the real and potential 
activities of nature, in their occurrence and recurrence, could 
scarcely be brought under the inquisition of the philosopher 
as actual subjects of speculation and experiment. Of course 
there were, ever and anon, phenomenal marvels striking the 
mind and evoking thought, instances of which might be gleaned 
from ancient and mediaeval writers. Earthquakes and volcanic 
eruptions, submersions of land, changes in sea-level, disruptions 
and divulsions of mainland, rock, or insular surface; the dis- 
covery of marine shells in inland valleys or mountain uplands, 
excited surprise, startled (and mostly always baffled) curiosity, 
and had note taken of it, but no conception of a systematic 
survey of the entire phenomena of the globe as a special 
planetary unit, and of all the physical agencies operating on and 
within it towards change— incidental, accidental, or recurrent 
— ^appears to have taken possession of the mind of ancient or 
of mediaBval sages. No body of methodized information upon 
these points has come down to us, and but for some tradi- 
tionary ^ fragments of cosmogony derived from Chaldea, 
Phoenicia, Egypt, or Cliina, which have found mention in the 
speculations of Pythagoras, Aristotle, and Epicurus — re- 
e^oed in Lucretius — or a few remarks made by Strabo on 
cosmography, we would scarcely know that the natural history 
of the earth had awakened thought or inquiry. There is a 
want of verified certainty in any references made to the data 
on which geology exerts research. 


The birth-year of Napoleon and Wellington (1769) is that 
also of Baron Cuvier and William Smith, the men to whom 
a scientific theory of the earth presented itself as at once 
desirable and possible, the former of whom has been desig- 
nated as the ori^nator of palseontology, and the latter greeted 
by the Geological Society as “ the father of English geology.” 
It is not to be supposed that there were no students of the 
life of the globe before scientific geology was introduced. The 
sciences which treat of matter and the phenomena of organic 
nature could scarcely have been pursued at ail without bringing 
into view, some of the changes which take place in the solid 
crust of the earth, and into notice some of the more remark- 
able facts regarding the organic life of the past; but these 
things had not been singled out as peculiar elements of 
investigation, and no distinctly arranged science of observa- 
tion had made them its special study. It was in 1769, too, 
that Goldsmith began his five years’ labour on The History 
of the Earth and of Animated Nature” (published 1774). In 
it he gives “ a review of the different theories of the earth,” 
and so shows, by his history of opinions on that subject, that 
speculation had been awakened, though it had not yet pre- 
sented to science any positive results. 

One of the contributories to geology is agriculture. It 
requires an intimate knowledge of different soils, and as these 
depend upon the nature of the substances which compose them, 
the natural varieties of culturable surface presented in the 
diversified aspect of the country must have attracted attention 
and excited thought regarding the relations of fertility and 
of cropping not only to the upper soil, but to the under soil 
as well. Dr. Lister, in 1683, saw this, and suggested to the 
Royal Society the production of a map of the soils of England 
Miners must have in their experience acquired a considerable 
familiarity with the succession of the strata through which 
they sought the hidden treasures of coal or metal, and 
quarrymen could scarcely avoid collecting a large mass of 
information on the kinds and qualities of the stones among 
which they worked. Potters and brickmakers, to whom a 
knowledge of clays was valuable, would have a traditionary 
collection of ideas on the properties of those kinds of earth which 
afford plastic material for their fictile arts. Thus the prac- 
tical industries aid scientific observation. As early as 1546 
George Agricola had published, in folio, at Basel, a work, 
embodying the results of the study of years in the mining 
districts of Saxony, on the formation of rocks and minerals 
through the agency of water and fire, on mineral waters and 
lava, and on fossils of animals found in the earth. Cuvier 
said, “What Conrad Gesner was to geology, Agricola was 
to mineralogy.” Germany prorided three and Sweden five 
systems of mineralogy between 1730 and 1762, but these 
only incidentally give detached information concerning the 
mode in which minerals form part of the earth’s crust. In 
1743 Packe, in a “ Choragraphical Chart of East Kent,” 
embodied a large amount of well-arranged practical know- 
ledge without scientific coherence. Tylas, a Swede, in 1750, 
and Lehman, a German, in 1756, suggested and exemplifiecl 
the idea of a regular order prevalent in the superposition of 
the layers of the surface of the earth. A. G. Werner, among 
the mineralogists of Saxony, gained the experience which he 
generalized into his “ System of Geognosy,” or a classification 
of rock-formations and inferences as to their origin, with 
which his name is associated, which he issued in 1780. 
Mitchell, the Woodwardian professor of geologyat Cambridge, 
set in order several important observations on the general 
relations between the physical aspects and the geological 
structure of the globe. John Whitehurst, in Ms “ Inquiry into 
the Original State and Formation of the Earth” (1778), was 
both an observer and a theorist, and he embraced in Ms book, 
which ran through three editions, the experiences of the 
miners and colliers of Derbyshire regarding the sequence of 
strata in that county, remarkable for the romantic scenery of 
its mountains, valleys, and caverns, and the mineral wealth 
of its geological treasures. 

It does not comport with our purpose to introduce refer- 
ences to any speculations that may justly be called extra- 
geologicaL But we must mention the line of thought in which 
Fracastoro, Cardan, Palissy, Colonna, and Scilla engaged in 
explanation of the organic fossils found buried in the earth. 
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They regarded them as real forms, not produced by a freak 
of nature in the play of plastic force, but as true organic 
remains inhumed by a general deluge. Dr. Plot accepted 
the theory of an occult originating cause rather than that of 
an ordinary and natural one. Dr, Wotton abridged Scilla’s 
work for th.Q Philosophical Transactions. Dr. Lister ex- 
pressed a doubt that the fossils were different from their 
liYing types. Dr. John. Bay, in an essay on “Chaos and 
Creation ” (1692), and Woodward, founder of the Cambridge 
professorship of geology, in his “Natural History of the 
Earth” (1695), after examination of the shelly formations, 
take the part of the advocates of a natural cause for organic 
fossils, although the latter ascribed their dispersion to a 
universal deluge. Ray and Hooke looked to earthquake 
forces for a solution, and a short time thereafter the localized 
question of fossil remains was merged in a far wider series 
of general speculations on the nature, origin, and phenomena 
of the exterior surface of the earth. Theories of the forma- 
tion of the globe became intensely controversial, and a large 
and singular literature arose which had for its object the 
explanation of geological data, so as to reconcile Scripture 
and geology. Into these controversies we need not enter. 
Leibnitz sought to set the question in a form fitted to 
scientific consideration. Lazzaro Moro strove to recall specu- 
lation from playing with fancies to accurate observation of 
facts. Buffon was eclectic, and would have combined the 
suggestions of Leibnitz with the faith in experience advo- 
cated by Ray. The theory of James Hutton was proposed 
to explain the actual phenomena visible on and in the crust 
of the earth, and confined itself to that. His was called the 
Plutonian system, because he ascribed the origin of the 
granites and porphyries to igneous causes, as opposed to 
the Neptunian system of Werner, who held that all the 
chief strata were due to aqueous influences. 

The era of controversial geology was long and active, and 
its effects are felt in the history of the progress of thought 
even now. Theories of the birth of worlds, and of the 
changes which have occurred in them, were formed and 
advocated or combated in real or supposed relation to creeds 
and beliefs, rather tlian from full acquaintance with and fair 
statement of the actual facts on which every theory ought 
primarily to depend. The deductive reasoning of the olden 
time, which laid down premises and drew conclusions from 
them which were intended to serve as explanations of the 
experiences by which men were impressed, was, however, 
giving place in investigative research to the inductive form 
of philosophizing, which sought diligently and carefully for a 
thorough knowledge and an accurate record of the realities 
of experience as the indispensable basis of any pertinent 
theorizing. Science unites fact and idea into truth. We 
must never neglect facts, we must ever attach supreme i 
importance to ideas. In their antithesis lies falsehood, in 
their agreement truth: In the age of discussion these were 
unequally yoked together. They should have modified and 
moulded each other. But, on the contrary, they struggled 
against being even formally united. Men had aspired to be 
architects of systems before (and without) the materials being 
at hand to construct what they wished, and neglectful of the 
co-operative activity required to provide and prepare the 
stones of the building. At length it came to be understood 
that an explanation of the phenomena of the universe is 
only possible, as a science, when observation has supplied a 
real knowledge of facts. Then inductive geology came into 
being, and Baron Cuvier brought before men, in his “ Dis- 
course upon the Revolutions of the Surface of the Globe,” 
what he called “a slight sketch, a first glance cast upon the 
mighty creations of antique times;” and William Smith almost 
simultaneously furnished a “Geological Map of England, 
Wales, and part of Scotland,” and lectured in York on the 
identification of geological strata, and the means of deter- 
mining their succession afforded by the fossils imbedded in 
them. He was the earliest geological geographer, and the 
first to furnish such an aid to study as may be seen in the 
“Geological Map of the British Isles” which forms one of 
our Plates. 

Sagacity, inventiveness, and genius are excellent endow- 
ments, but unless we have a firm grasp of facts — ^facts exactly 


as we know them, and in regard to which nothing is assumed 
— ^we cannot elicit true knowledge merely through these 
powers of thought. Conceptions which include and combine 
like facts in ^stinctness and intelligibility are required to 
secure scientific progress. The phenomena of geology must 
be known. Its facts must be arranged into essential and 
accidental, and these must be marked by well-understood 
names, either common or technical, in order that all that is 
merely accidental may be laid aside, and the proper likeness 
of all that is essential may be bound together into a oneness 
of idea such as may always denote the special idea. Happy 
guesses, clever hypotheses, finely set-off theories, do not con- 
stitute science, though sometimes they may help to flash a 
light upon the path of thought. But verification of facts, 
and the arrangement of them in order and degree, are more 
useful than they. Smith’s great merit was that he rested 
his whole system on exact knowledge, and refused to seek 
insight except through sight. He was bent on reading the 
rock-leaves of nature’s volume for his lessons of wisdom, and 
on getting the meaning direct from the source of all genuine 
knowledge. 

Smith, as we may all do, began at home. He, when a lad, 
collected punddibs {tenebatulcB) and pound-stones {echinites\ 
— ^fossils which, all unwitting of their nature, the dairywomen 
used as weights and the ploughboys as quoits — and carved 
sundials on the soft brown oven-stone of the district of 
Churchhill. He was naturally inclined to land-surveying, 
and gladly became apprenticed to that profession in Stow- 
on-the-Wold. The oolites (limestones) of Oxford and Glou- 
cester, the lias and red marl of Worcester, and the coal of 
the New Forest districts became familiar to him. He 
modelled the strata of a coal country. While engaged in 
executing surveys and levellings for canals he united the 
inquiries of the geologist with the business of an engineer, 
and he became convinced, after a journey of 900 miles as a 
canal surveyor, that there was a settled order of succession 
among strata, and mapped out, as we have already mentioned, 
the geological distribution of stratified rocks. Notions, too, 
of the nature of the organic remains found in the different 
stmta arose in his mind, and he formed the opinion that 
“ each stratum had been successively the bed of the sea and 
contained the mineralized monuments of the races of organic 
beings then in existence.” This brings us to the important 
geological topic — stratification — a subject which is probably 
the most important in the science of geology^, 

I The immediate surface of the earth is commonly a covering 
I of vegetable mould. When we dig through this soil we 
I usually come to clay, sand, gravel, chalk, Kme, coal, or 
granite, though in some places we may require to dig pretty 
deeply before we reach these more solid materials. These are, 
however, not mixed confusedly together, but are ordinarily 
found in special districts, not in insulated patches scattered 
here and there, but in continuous stretches. If we notice 
what we see in our own neighbourhoods, we shall find that 
some hard stone of one kind or other underlies the mixed 
material of the soil. The chalk of the Yorkshire wolds may 
be traced (see Map) through Lincoln, Norfolk, Suffolk, Bed- 
ford, Wilts, and Dorset. Limestone ranges may be followed 
through Lincoln, Northampton, Gloucester, and Somerset, 
and parallel ranges of lime and sandstone may be observed. 
In a journey from the insular group of hills, rising steeply 
from Bassentliwaite Lake, of which Skiddaw is the chief, 
where a peculiar slate abounds, the route towards London 
will pass through districts in which limestone, iron, coal, red 
and blue clays, oolitic ranges, clayey vales, chalk hills, and 
gravelly plains meet the eye in succession. Passing from 
London, along the Thames towards Oxford, we have a long 
slope of chalk hill, then we cross vales of clay and standstone, 
climb a limestone range, proceed through blue and red marl, 
get into the coal and iron districts, and reach the region of 
the slaty Snowdon. In Scotland, to the north of the broad 
valley of Strathmore and the confluent depressions into which 
it passes near Lochlomond, the old red sandstone, granite, 
gneiss, mica, and clay slate with quartz, occupy the whole 
field; while to the south of it the great coal measures — 
pierced occasionally and overlaid with products of an igneous 
origin—fiii up a hollow from sea to sea. Further to the 
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south the red sandstone shows itself again, and the Silurian 
formations stretch from seaboard to seaboard. Hence arise 
the variety and beauty of the scenery of ScotlaniL 

The regular manner in which the different kinds of rock 
appear suggest tliat they hold some definite relations to one 
another, and when experience has been aroused to a sense of this 
we find that in mines, pits, wells, quarries, canal and railway 
cuttings, and other works of industry which require the laying 
bare of the subsoil and inner matter of the earth’s upper crust, 
a similar set of relations manifest themselves. It is plain 
tiiat these rocks are arranged in layers, distinguishable from 
each other by very marked characters, lying parallel to one 
another, and that in a certain determinate order, which is 
never inverted, however disturbed. These layers are called 
strata. 

Anyone whose path has led him along the steep hill’s edge, 
through a precipitous valley, or along a shelving, sea-wall, is 
familiar with the fact that they show distinct evidence of the 
principle of stratification. In these we have, as it were, 
nature’s own geological sections exhibiting to our eyes the 
phenomena of stratification in the correlated layers of lime- 
stones, sandstones, clays, and slates, piled one upon another 
in regular order, seen in different places occupying the same 
relative positions, and all displaying the same general fact, 
that the principle of stratification is and has been effective 
among the operations of nature. If we exercise a little 
attention in our observations we shall perceive that there is no 
diaotic confusion in the mode in which these strata occur; 
they are so arranged that their succession is definite and 
discernible. A certain order prevails among them, and such 
layers as are found in any one geological position beneath 
another is not found in any case above it, even in another 
place. They may be omitted: they are never misplaced. The 
set of beds is found in regular succession, though members of 
the series may not be present and visible. 

The next point which regulated observation and registered 
experience have made certain is that the order of the super- 
position of strata is regular. All the different members of a 
definite series do not occur together. Yery seldom, indeed, 
are more than three or four members of any given series seen in 
one plaOe. But many observations made in different countries, 
and in places widely apart from one another, have been care- 
fully compared, arranged, and verified, so as to supply a 
combined view of the entire experiences of investigators, and 
so the order of succession has been determined. The order 
of certain of them has been perceived at one place ; of a few 
more, at another. The upper strata in the former, it might 
be, was ascertained to be the lowest of the latter; the lowest 
in tliat collection was observed as the uppermost in a third 
locality; and in like manner the whole range of the strata 
was fixed. It was as if, for instance, in the letters of the 
alphabet, one set ran from A to G, another from Q to M, 
a third from M to S, and a fourth from S to Z. This order 
being always observed, if K, for instance, were to appear at 
the top we would know that I) could not be among the under- 
lying members, and that if T presented itself to view H would 
not be got by any search for the rest. A group of strata^ 
having the same cliaracter of deposit and the same period of 
subsidence is styled a formation. Layers may have many 
laminm (or levels of deposit), and formations may liave several 
strata; laminm may be less or more compacted and coherent 
(^.e. coalescent); but strata, though in some cases adherent, 
do not so firmly cohere as laminae do. The whole series of 
stratified rocks in England have now been, with verified exact- 
ness, laid down in geological maps, and other countries are 
gradually following up in tliis practical form the example 
set to them; all these representative epitomes of the rock- 
formations of different countries support and substantiate 
this theory of stratification and the law of the superposition 
of strata. 

Thus we have a distinct phenomenon before us. How is it 
to be explained 1 It implies that these layers have been 
somehow spread out and laid down horizontally, one over 
another, so as to he superimposed in regular sequence. Such 
a phenomenon we observe taking place in the deposits which 
';;are formed,, at the bottom of lakes into which .streatnlets 




—flow, or on the sea-margins and at large estuaries where 
the water is laden with pulverized matter. These rocks, 
which cover so much of the earth’s surface, if composed oi 
material formed by the abrasion of other rocks mixed with 
and suspended in water, would so have arranged and settled 
themselves when the water which held these matters in solu- 
tion had become calm. The different constituents of the 
rocks would depend on the kind of rocks abraded, washed 
down, and arranged by gradual subsidence to the bottom. 
The heaviest part of the matter would, of course, sink most 
readily, the less weighty would fall next, and that which was 
lighter still would continue longer in suspension. At length, 
however, layer by layer the entire material would be deposited, 
and if from any cause the water receded or was drawn off 
and the solid matter were left bare, the deposits, if dug through, 
would show tins succession of layers. Each of these different 
beds of the same sort of deposit would constitute a layer, and 
be called a stratum. The superimposed masses of matter 
should, if this be the real manner of their formation, accord 
with this experience and show the material most apt to sink 
occupying the lowest place among stratified rocks. This is 
the case. Besides this, the reasonableness of this solution is 
collaterally substantiated by these two circumstances — (1) 
the deposits frequently present the appearance of having 
been formed while there was a ripple on the water, as in the 
Portland stone of Boulogne; and (2) the remains of aquatic 
shells, plants, and animals are found in a perfect state of 
preservation in deposits far from any known sea. Hence 
the aqueous origin and sedimentary formation of the strati- 
fied rocks is regarded as an established fact scientifically 
explained. 

Besides this stratification by mechanical deposition, such 
as we see in sandstones, clays, &;c., we may have formations, 
like the limestones, resulting from chemical precipitation. 
Water is both a mechanical and a chemical factor in geolo^c 
change. In certain circumstances, at different temperatures, 
and by the help of various agents — acids or alkalies — a num- 
ber of other substances may be held in solution in water. 
When, however, by change of temperature, by evaporation, 
or alteration in the ingredients, the substances formerly con- 
tained in it are no longer able to be retained, but separate 
and fall down, they form a sediment to which the name of a 
precipitate is given. Of stratified precipitates, such as lime- 
stone, composed of carbonate of lime and magnesia, or salt 
rocks consisting of muriate of soda, it seems to be certain that 
we have analogies in the calcareous marls, and the accumula- 
tions of limestone and of salt which are to be found in lakes, 
at river mouths, and by sea-margins. We infer, therefore, 
that the older strata were in all lilceliiiood the results of 
deposition occurring through chemical action taking place 
by the agency of water spread over large spaces of the surface 
of the globe. As, generally, different strata are distinguished 
one from the other by their mineral constituents, the parts of 
a series may usually be pretty clearly recognized by a skilled 
observer, though not always ; and a trained mind may thereby 
estimate the probable condition of the land and water while 
the deposits or precipitates were taking form, fashion, and 
place. 

Water as a mechanical motor-force is well known. Its 
effects are seen in the removal from one place to another of 
pebbles, sand, and clay, of stones, which by abrasion and 
attrition give evidence of removal and transport. We cannot 
doubt, therefore, when we see strata composed of earthy 
materials, differing in coarseness and fineness, and some even 
of unequal coarseness or fineness, as clays, sandstones, and 
conglomerates, that water has exerted its carrying power. 
On the whole we may safely accept the idea that the whole 
series of strata is the ultimate result of many changes of 
aqueous agency, mechanical and chemical, and that layer 
by layer, and rock-formation after rock-formation, were laid 
down by repeated yet successive depositions and precipitations 
from a watery investuring mass. 

These considerations do not close up and round off investi- 
gation. They rather re-excite thought- Did the mechanical 
action of water, while the deposition of its contents by sub- 
sid^ce went on, operate in a continuous or an intermittent 
‘ 1;- \Dr did the chemical activities work towards precipi- 
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cation briefly and interruptedly, or over a long stretch of time 
vnth some constancy of effort? Appearances seem to show, 
that mechanical stratification was sometimes temporary and 
local, while the chemical operations were almost always of 
slow operation and more equable in their way and time of 
working. 

We cannot enter here into the questions raised regarding 
geologic time. That will come up when we require to note 
and remark upon the condition of the organic remains which 
are found in the successive series of the strata. It will be 
enough here to call attention to the plainness with which the 
foregoing statement accounts for the phenomena of alterna- \ 
tion and of gradation. It sometimes happens when strata 
are in contact — limestone, say, lying upon sandstone — that 
while the limestone above and the sandstone below are 
“ unmixed with baser matter,” there is an intermediate set 
of beds composed of alternate layers of — as in the instance 
adopted — sandstone and limestone. In other cases we have 
a gradual passing of one stratum almost imperceptibly into 
another. For instance, the Oxford clay of the coast of 
Yorkshire shades so completely yet gradually into the cal- 
careous grit, that the bluish colour passes off without any 
hard and fast line into the solid, yellow, coarser grained, 
siliciously cemented grit above it. The same consideration 
explains why all strata are not coextensive. The beds of 
sandstone, with coal, which are interposed in the oolitic 
systems of Yorkshire may almost be said to be wedge-shaped; 
a little south-east of Whitby, near Robin Hood’s Bay, 
they are 500 feet thick, but as they proceed south before 
reaching the Derwent they have entirely disappeared. Some- 
times a similar change occurs on both sides of the interposed 
strata, and then the appearance is designated lenticular (or 
lens-shaped). 

Ail stratification is not, however, parallel and regular 
throughout the entire mass of a given formation, still less is 
it universal throughout the entire mass of the materials of 
the external crust of the earth. Over wide plains and gently 
undulating districts the phenomena of stratification are such 
as may have occurred by mechanical deposition or chemical 
precipitation ; but what of the oblique slopes of hillsides and 


the contorted strata of such valleys as Chamouni and the 
.Lauterbrunnen, and the vertical strata of the Ingleborough 
i carboniferous limestone, or the almost vertical strata of loose 
sand and pebbles which give magnificence to the scenery of 
the Isle of Wight? Cuvier said, “All strata must necessarily 
have been formed horizontal,” and Smith’s illustration of 
stratification resembling the position of slices of bread and 
butter laid upon a plate, seems to imply the same idea. W e 
have, however, plain evidence that many strata are not levti! 
but bevelled, that some are inclined at high angles, and some 
are almost perpendicular. We hear of faults and dykes, of 
dislocation and unconformity of strata. The phenomena of 
elevation and disruption are “open and apparent.” We 
have in Silurian districts, and in the coal measures of Somer- 
set, with their overlying strata, instances of one rock lying on 
the upraised wave- worn edges of another. We know that 
earthquakes do occur and tiiat volcanoes do erupt. All true. 
Stratification is one explanation of the phenomena of the 
outer surface of the earth. It shows how from the waste and 
detritus of continents there have come into existence broad ' 
and thick contemporaneous deposits, in what we might call 
the form of slush, and that these deposits, mechanically or 
chemically, separated from the mass of waters dispersed and 
scattered far and wide from the layers which we can easily 
see lying superposed on one another. But the idea of strati- 
graphicai succession does not solve the whole mystery. We 
have to reckon, too, with the forces of “ frost and fire.” The 
former, as congelation and expansion, works wonderful changes 
in rock and earth, and the latter, as conflagration and as 
melting power, is an active agent in changing surface and 
succession. Thus we have to take into consideration the 
chemical processes consequent on volcanic and similar powers 
, exerted in the metamorphism of rock; and so we have brought 
before us, in the aspects of nature, phenomena of a different 
kind which also require to have their true meaning unfolded. 
These necessitate the consideration of igneous agency and 
I the disturbing powers of fire. To the phenomena of igneous 
' rocks we shall next direct attention. In the meantime, the 
following section of the crust of the earth will afford material 
for study, observation, and thought. 


SECTION OP THE CRUST OP THE EARTH. 



t, Grranite. 2, Gneiss. 3, Mica slate. 4, Clay slate. 6, Silurian rocks. 6, Old Red Sandstone. 7, Mountain limestone. 8, Lower coal formation. 
9, Upper coal formation. 10, Lias. 11, Lower Oolite. 12, Middle Oolite. 13, Upper Oolite. 14, Wealden. 16, Greensand. 16, Chalk. 
17, Tertiary strata. 18, Recent formation. 19. Trap. 


ALGEBRA.— CHAPTER I 

ADDITION AND SUBTRAOTION. 

Addition is the putting of two or more magnitudes or 
quantities together. As an algebraical process, it signifies 
the most convenient method of collecting together such 
quantities as are to be added, so that they may be counted, 
reckoned, and summed up in the same manner as the 
parts of which they consist. It is therefore the bringing 
together the sum of various quantities into one united 
expression, and so into one simple quantity, or if it must 
be into a compound quantity it presents that quantity in 
its simplest form. Quantities are magnitudes that are, or at 
least can be, supposed to be expressed in numbers. The 
definition of 4- (pl'u>s\ the sign of addition, is that it signifies 
increased hy, and that of subtraction ~ {minus), decreased by. 
Of the arithmetical outcome of addition and subtraction, 
however, algebra affords no example. In it, these processes 
are to a large extent rather indicated than performed. Thus 


a quantity is, in algebra, said to be added when it is joined 
to another by the sign +, and subtracted when joined to 
another by the sign — ; as, This is the case 

though a: signifies houses, fields, horses, cows, or coins; "Jr - 
whether x stands for apples, pears, nuts, marbles, or 
pounds. But if x in the one case stood for horses and in 
the other for marbles, no addition of them in any algebraical 
sense could be performed. Hence algebraists make three 
cases of addition — 

1. When all the terms are like {i.€. similar — ^not different 
at all) and have the same sign. 

2. When ail the terms are like terms, but have different 
{i,€. not all the same) signs. 

3. When all the terms are unlike {i.e. dissimilar) terms. 

, When no sign is expressed -j- is understood. 

In the first case the rule is: — Add the numerical co- 
efl&cients, prefix the common sign, and affix the letter or 
letters common to all; as — 

4a*f6flf-i-a-b5a=16a; -26-6-75 -96 =» -196, 
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Of this operation the following examples may be given : — 
(l) 4a - 8a nd AW - -2 

a —lla ~ 5^ — Be 3hx^ —5 a4-^ 

5a “ a 2W “12c 105^® 

3a ~ 5a 2a® ~ 5a® 75® - 3c 35a?® ~3 a+o:® 

13a - 25a 19a® -13a® 215® -21c 175072 -ll^a+o?® 

The same process may be gone over with each, only altering 
the signs, putting minus ( - ) before those which have now 
no sign, and to which therefore plus ( + ) is understood, and 
putting no sign before those to which the sign — is here 
given. 

After the same fashion these sums may be worked: — 

(1) 6ac 4- 5ac + 3ac + ac 4- llac = 26ac. (2) - 7a5 - 4a5 

- 3a5 - 2a5 — a5 - lab == - 24a5. (3) 2a?+ 3a — 45 ; 3o74 2a 
-65; 4o7+8a-75; 9a?+4a”65; 5o747a-95==23o7+24a 
-315. 

In the second case: — Add aU the positive {i.e, plus) 
numerical coefficients into one separate sum, and all the 
negative (ic. minus) numerical coefficients into another 
separate sum, subtract the less from the greater of the two 
sums ; prefix the sign of the greater, and affix the letter or 
letters common to all; as 6^-07-3^ + 307—9^-4^—507; 

- 12o7y + Ix^ A-xy- ^xy = - 210 :^ + 8o??/ = — Here it 

will, of course, be seen* that both addition and subtraction 
are employed in finding the sum. 

On looking carefully over the following examples, the 
working will be clearly seen : — 

Here we find two +07® terms amounting 
Aay — x^ to 4072 , and two -07® terms amounting 

XZay — Zo^ to - 4072 . These thus cancel, pay off, or 
-lla2/+2o7® equalize each other. Then we have 
- 2a3/+2o7® two --ay terms amounting to 13ay, and 
two A‘ay terms amounting to \lay. 



Hence, subtracting IZay from llay, ■ 

- 9a^ 

have Aay, 

Ixy ~ 45a^ 

3a®5® 

4z?® — 3y® 

- l^ax 

-Zxy 

-55ij;2 

- i5a252 

2a?® + ?/® 

ax 

xy 


- 3a®5® 

x^+Zy^ 

lax 



5a®5® 


-IZax 

— bxy 

0 

-10a?b^ 

2a;® + 3/ 


These same sums may be worked with the signs respectively 
altered. 

In the third case : — Collect all the differing quantities into 
one line, putting their proper signs to each ; as, Required the 
sum of 7a, 25, 2 a -35; A'us, 7a + 2a -35 +25 + a?; or 
condensing 7a+2a into one expression, and —35 + 25 into 
another, it would stand 9a-5+x 

It must now be mentioned that when all the terms of any 
expression are joined by the sign + it makes little or no 
matter in what order they are placed; as, 9 + 7 and 7 + 9 
yield the same result, 16; similarly, a+5 and 5+a give the 
same result, whatever sum we may regard a and 5 respec- 
tively as representing. In like manner a+5 + c may be 
written, if required, either as c+5 + a, S+a+c, <?+a+5, 
a +<7 + 5, or 5+c+a, for the value of an algebraic expression 
by convention (i.g. general agreement) remains the same, 
in whatever order the terms in which it is expressed are 
arranged. 

The following example, fully explained, should make this 
matter easily understood. 

4^2 _ 2^7^ 4 . X _ 3 ^ ^ 4 ^^ 

4y + 3a;® — ^® + 07^ - 07®. 

5o;® - 2 ,z 7+^ — 15 +y®. 

Here we collect 4 o?®+ 5 a 7 ® and 3 o;®= 12 o 7 ® 

Then 4a;® and -07* — + 80 ?® 

-y®+y® cancel each other 
— 2o;y+ 07^ leaves 

’ ; + 4 y +3^ -33^ leaves + 2 ^ 

-15+1 leaves -14 

to which we require to add * 

-{I' 'i ' :vt' V, •' •' !V,- ■■ 


The answer would probably be best arranged thus— 

1207® + S07® - 207 - 07y + 2^ - 14. 

Suppose now we have So? +25 +65 to nM/the answer h 
607 + 85 ; 507-2 and 30? + 7, answer 80 ? + 5 ; 3a - 25 and 65 
-a, answer ^a+Zh. Again, 7a-3a + 15a + a- 6 a- 2 a= 
23a-10a, answer 13a; 4a-+25 — 3<7 and 3a-65 + <;^=»7a 
— 45 — Zc + dJ. 

These are all exceedingly simple illustrations of the prin- 
ciples of addition. 

It must have been noticed by the attentive student that 
the working of these questions differs in no way in reality 
from the operations performed under the similar rule in 
arithmetic, and that it only seems more complicated from 
the indications made by letters of the special quantities or 
magnitudes whose amounts require to be discovered through 
these summations. Such operations will arise in the progress 
of Ms algebraic experience, and it is well that he should 
familiarize himself with these and similar questions. 

It is, however, in a mathematical sense strictly true that 
no operations in addition or subtraction are really performed, 
they are merely indicated. A quantity a is said to be added 
to another quantity P when we use the expression P + a, and 
similarly a is said to be subtracted from P when we say 
P — a. If we give to these expressions a particular value, 
P== 12 , a=5, P + a will equal 12 + 5 = 17, and P-a =12 
-5 = 7 . If now to the sum P + a we add a, we have a fresh 
sum P +a+a. We may not know at all the value of a, but 
we know that whatever its value is, it is to be added twice to 
P. The sum P + a + a is therefore equal to P + 2 a, and this 
number is called the coefficient of a, indicating the number 
of times it requires to be added to P. Similarly, the expres- 
sion P + a+a+a + a = P + 4a and P + 5 + 5+5 = P + 35, 
where a has the coefficient 4 and 5 the coefficient 3. 

Again, if 4a and 6 a be added to P, and 5a and 2 a be 
subtracted from the same, the whole result will be expressed 

by 

P + 4a+6a-5a-2a, 

Here, whatever may be the value of a, we know that it is 
added 4+6 or 10 times, and subtracted 5 + 2 or 7 times. 
Consequently, we might write instead of the above ex- 
pression, 

P + 10 a - 7 a, and this is P + 3 a, 

for, without inquiring into the value of a, it is clear that to 
add it 10 times, and subtract it 7 times, is in effect to add it 
three times ; that is, to write 3a for 10a - 7a. 

This process of combining several like terms into one may 
be called Reduction, Prom the preceding example it will be 
observed that Reduction consists ( 1 ) in collecting together 
those coefficients wliich have the same sign into one sum, ( 2 ) 
those which have the opposite sign into another, (3) subtract- 
ing that wdiich is numerically less from tliat which is numeri- 
cally greater, and (4) prefixing the sign of the greater sum to 
the difference. Thus, 

P + 3a+2a — 4a=P + a I P — 12 a 7 + 9 a?+ 2 .a 7 =P-a 7 

P+^ +7a? — 2 ^=P + 6 a? | P— 6 a+ 3a — 6a=P-9a. 

When no two terms of an expression are exactly the same as 
to letters and the number of letters in them, the reduction 
cannot be carried further. Por instance, a5 + ac does not 
admit of reduction, although a be common to both terms; the 
same is also true of a+aa, which is neither 2 a, nor 2 aa. 
The reason of this will be subsequently explained. 

Since we cannot take a greater number from a less, any 
expression such as 3a~4a is impossible; for, wliatever 3a 
may be in value, 4a must be greater. As such expres- 
sions frequently arise in the solution of questions, we may 
find it necessary to investigate the meaning of them; but, in 
the meantime, we may regard them simply as directions to do 
what cannot be done. Such an expression as a- 2 a+ 3 a is, 
however, possible; it is merely an improper form of a + 3 a - 2 a, 
which, reduced, is 2 a. 

When an expression such as 5 + ^? is inclosed in brackets, 
it signifies that its whole result stands in relatipn to the 
symbols connected with it as if it were only one letter. Thus, 
a+(5+<?) means that we are to add to a not only 5, but 
; 5 +< 7 . Now, adding 5 and then c, the sum is a+5+<?. In 
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like manEer, the expression 4- (5 - c?), signifies that we are 
to add to not h, but a quantity less than h by a quantity c, 
To find the sum, we must therefore first add 5, and afterwards 
subtract c, whence we get 

<35 + ( 5 — c) = a + 5 — <7. 

from this and the preceding instance we conclude that an 
escpression in hrachets preceded hy the sign + will not he 
altered in mine if the hrachets he strnch out. They, besides, 
furnish us with a general rule for the addition of algebraical 
expressions* It is this: — Connect all the terms of the given 
quantities by their respective signs, and make all the reduc- 
tions which are practicable. It must, however, be remembered, 
that when a quantity is not preceded by any sign, -f- is always 
understood, and when a literal quantity has no coefficient, 1 
is always understood. Thus, a is the same as +la. The 
following is an example of reduction and addition: — 

Add a- h, - Sc, 2a -1-35 4* 4c, and 

2c— 35 together. 

Ans. a-h 4"a -l- 25 - c 4 2a 4* 25 - 3c 4 2a -hZh + 4c-^2c 
-35, which, by reduction, becomes 6a 4 35 4 2c. 

When the quantities to be added are Terms arranged. 


complex, the process of reduction is much ^ „ 5 

facilitated by writing the similar terms a425-c 

in vertical columns. The foregoing ex- 2a 4 25 - 3c 

ample is thus arranged on the right, and 2a 4 35 4 4c 

the reduced sum is found by setting down - 3542c 

the value of each column. In arranging the 


terms in this manner, the only care neces- 6a 4 35 4 2c 

sary to be taken is to preseiwe to each ’ 
term its proper sign. This may give rise to improper forms 
of expression, such as - 35 4 2c, but will introduce no error 
into the final result; for in this arrangement the terms have 
reference only to the columns in which they are placed, and 
it is obvious that the columns themselves may be disposed of 
in any order. In arranging the columns, the alphabetical 
order of the letters is commonly preferred. 

It has been shown that an expression in brackets, when 
preceded by the sign 4 , admits of the brackets being struck 
out without the value of the expression being affected ; but 
if the bracketed expression be preceded by the sign — , the 
easels different. Let the expression be a -(54c.) Here 
we are required to subtract from a, not 5, but the sum of 5 
and c. If then we subtract 5, making a - 5, the expression 
is too great by c; hence c must also be subtracted, giving 
a~(h-hc)^a — h — c, 

Again, let the expression be a-{h-€); if we now subtract 
5, giving a~h,we will have subtracted too much by c, for it 
is not 5 which we are required to subtract, but a quantity 
less than 5 by the quantity c. Consequently, a - 54c is the 
true result, or 

a — (5 — c) = a — 54 c. 

From this we learn that ivhen an expression in hrachets is 
preceded hy the sign — , the hrachets may he struck out^ if 

THE SIGNS OP ALL THE TERMS WITHIN THE BRACKETS BE 

OH AN GEL, namely^ 4 into — and - into 4. This rule 
leads directly to the mode of subtracting expressions wMch 
have more than one term. For, applying the remark respect- 
ing the relation of quantities put within brackets, we may 
obviously, in the first instance, express the given subtraction 
in that form, and afterwards strike out the brackets, and 
change the signs as directed above. Thus, suppose that it is 
required to subtract a454C“C? from P ; the subtraction is 
indicated by 

.P-(a454c — 

which becomes, when the brackets are struck out and the 
signs changed, 

P — a — 5 — c4<^. 

Similarly, let it be required to subtract 5a -55 4 6c from 
6a — 3544c; the expression is 

6a-3544c-(5a-55 4 6c), 
and taking away the brackets, we get 

6a~3544c-5a455 - 6c, 

wI4ch, bv reduction of like terms, becomes a 4 25 “2c. 


The following, then, is the rule for Subtraction:— - ^ 

Change the signs of all the terms of the quantity to he 
subtracted {considering A- as the sign of the first term), and 
annex the expression thus changed to the expression from 
which the subtraction was to he made, and make all practi- 
cable reductions, as in addition. To facilitate reduction, the 
like terms of the two expressions may be written under each 
other, as in the following examples : — 

From 4a 4 35 - 3c 5m - Ip 4 2r - So? 

Take 3a -35 4 4c Bm-h^p + ^r-^x-z 


Bern. a4 65 “ 7c - 3m - +2x+z 

This last result we prefer writing in the form 

2x—Bm-~7p+s, or 2x+S"-7p — Sm, 

as the 4 sign is understood when not expressed, but the 
sign - must always be expressed when a quantity is affected 
by it. 

The student may arrange the following question for him- 
self: — 

From 8a~5h-Bc-7d+5e~8f+Bg + l7hA3h-q 

Take 3c- 2y?- 55 4 2c? -7/-- 5c 4 3A 4 9^-5^412 

Bern. 8a-6c-9c?4l0c-/-6y422i?42y?-^ -12 

As the results in addition and subtraction are inde- 
pendent of the order in winch the terms of the expressions 
are written, it is not necessary to inquire whether an expres- 
sion be written in a possible or impossible form. Thus it 
would be immaterial in either of the operations whether we 
wrote 2 — 5 4 7, or 2 4 7 - 5 ; the rules apply equally to either 
form, and the final result is not affected. 

EXERCISES. — ALLITION. 


1. Add together 15a; 4 a and 18a; 4 5. Here 15a; added 
to 18a; will give 3307. The expression must consist of a, 5. 
But a, 5, and x are unlike quantities. All, therefore, we 
can do is to represent them in our addition by the sign 4 ; 
we therefore write the answer 32^c4a45. 

2. Add 12a -07 to 11a -207. Here we first take notice of 
the a terms. Our result is 23a ; but from that quantity o? 
and 2a? are to be subtracted. Therefore Zx is to be sub- 
tracted from 23a, and the result is 23a - Zx, 

3. Add 12a -207 to 12a' -4a. The sum of the first term 
in each is 12a4l2o?; but from one of these we must sub- 
tract 2 o 7, and from the other 4a. It requires no consideration 
to show that any diminution of one of the quantities to be 
added must cause an exactly equal diminution in the whole 
result; consequently our process requires only that we sub- 
tract 207 and 4a successively from 12o7 and 13a; therefore 
8a4l0o7 is the sum sought. 

4. Add 12a - 1607 to 6o; — 7a. By adding the first terms in 
each quantity we get 12 a 460 ?, from which we must subtract 
7a and 15o7. If we perform the first subtraction, it remains 
that from 5a 4 6a; is to be subtracted 15o;. Fow, if our 
operation consisted merely in subtracting 6a, the result would 
be 5a; but having done this there still remains 9o? to be 
subtracted. That operation cannot be done; it can only be 
indicated, so tliat the result is 5a— dx, 

6. To 12a 4 7o? 4 By add 4a - 9o7 - 7y, Am, 10a - 2o; -by, 

6 . To 7a 4 707 4 23 / add Zy — l7x — 18a. Ans. 5y — lOx 
- 11 a. In this example the order of the quantities has been 
transposed, by our writing y first in the final result. 


7. ba+7x-Zy 
2 a 42 a 7 — y 

a — See 4 hy 

8x — 2x— y 


8. 054 Sf4 z— a 

X— 2/4 sf4 a 
x-b y— z-b a 
-x-b y+ z+ a 


14a44£c 


2fl742y42i3 42 a 


9. a^x— aa; 2 — 
ax— x^— 

— — 2o^x — 2a^ 

— Sa^x 4 4 3a® 


— 4:a^x — 2a^ 4-aa; 
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SUBS’BAOTION. 

1. From 9^3 g^ijtract 4 ^ 4 - 3 /. Subtracting 4^ from 
the first quantity there remains from which, when 

we subtract 3^2^ the result or answer is 3^+6^®. 

% From 4a + 8& -f Idc +196? subtract 2c + + 75 + 4(35. We 
begin with there’s, and the remainder is 0. The result is 
85 + 15c + 19c?. Taking 75 from this quantity, the remainder 
is 5+ 15c + 19c?. Next, 2c subtracted from this leaves 
5 + 13c+19c?. From this we finally take d, and 5+ 13c+ ISc? 
is the actual remainder. 

3. From Qa ~ 9cc take ia - 5a:. If we were to subtract 4a 
only, we should have subtracted too much by bx. Hence to 
rectify the error we must add 5^ to this result. The first 
result is $a -9x, which has therefore to be increased by bx. 
But 2« first lessened by 9x and afterwards increased by bx 
is the same as 2c? lessened only by 4rc; therefore 265 -iris 
the remainder. 

4. Subtract 5c5 — 35 — 2c from Sc* — 45 — c. In this case 
we say 8c* — 45 — c — 5c5+35 + 2c=3cj! — 5 + c, answer. 

5. From c5+5+c— c?-c take ic+^— - 2 ? — 2 . By subtract- 
ing x+y the remainder isa+5 + c-<?-c-£i5-^, and there 
has been subtracted too much by 1 ) 4 - z. Hence we must add 
V4-Z to the result, and get c* + 5 + c-c?-c-ic- 2 ^+'i?+«. 
This result shows the positive terms of the subtrahend 
changed into negative terms in the result, and the negative 
terms of the subtrahend into positive ones. 

6. 05— £B + 2y — 3;3+ w 7. 4 — 7^+« 

2cc+3a- ^+ w aj+ 


— 2a -3a; +3?/ -42+210 4-8^ — a; 

8. a — (a; — a)=2a— as 
a: — (a — cc)— £c— a 

3a — Sas 

9. 25a2 - 16a;^ + 14aa5 — 15a^a; — 12aaj2+ ajs 
15a; -12a3 -I6aa;-25a%+ 

37a^ + SOaa; + lOa^cc — 12aa;® — 15a3 


ASTBONOMY.— CHAPTER 11. 

THn SUN — SOLAE PARALLAX — METHOD OP DETERMINATION 
— NUMERICAL DATA— SOLAR LIGHT AND HEAT — SOLAR 
GRAVITATION — SUN SPOTS — DISTRIBUTION — DURATION — 
MAGNITUDE — PERIODICITY — CONNECTION BETWEEN PERIO- 
DICITY AND MAGNETIC PHENOMENA— PHYSICAL NATURE OF 
SUN SPOTS — SOLAR PROMINENCES. 

In a treatise on descriptive astronomy, the sun, the centre of 
our planetary system, naturally commands attention first, 
not only because its immense mass regulates the motions of 
all the various bodies which revolve around it as a centre, 
but. also because the mean distance of the earth from the sun 
is taken as the general unit of astronomical measurements. 
The value of this measurement is determined by observations 
of transits of the planet Venus across the sun^s disc [see 
planet Venus], which gives the amount of the sun’s equatm'ial 
horizontal parallax, or the angular measure of the earth’s 
equatorial semi-diameter as seen from the sun’s centre, the 
earth being at its mean distance from the sun. The result ! 
of various observations of the transit of Venus, and a re- I 
determination from a series of meridian observations of Mars 
at its opposition, made in 1862 at Greenwich, and Victoria, 
New South Wales, and the transits of Venus in 1874 an(i 
1882, give as the most reliable results, that the sun at mean 
distance subtends an angle of 32' 3*6", and with a parallax 
of 8' *94" its actual diameter is 852,692 miles. 

Hitherto no sensible compression has been detected on the 
mass of the sun similar to the polar depression on our eartk 
; The surface of this enormous sphere is therefore 11,614 times 
/that of the earth, and the volume 1,251,570 times; since the 
surfatces of spheres are to each other as the squares of their 
; i^ineters, and the volumes as the cub^. The sun’s niass, 


earth 314,049 times, and is approximately 742 times the 
masses of all the planets put together. It is difficult to 
conceive the meaning of such enormous magnitudes. Perhaps 
the immensity of the sun’s mass may be comprehended by 
reference to the moon’s distance from the earth. The moon 
is ffistant from the earth by a space equal to sixty-four times 
the earth’s radius. If the earth could be supposed to be 
placed within the centre of the sphere of the sun, not only 
would there be space for the entire lunar orbit round the 
earth within the vast solar sphere, but at least forty-eight 
more radii of the earth would require to be added to the 
lunar orbit in order to reach the external surface of the sun’s 
mass. By comparing the volumes of the sun and the earth, 
and bringing in the value of the masses, the specific gravity 
or density of the two is obtained. The sun’s volume exceeds 
that of the earth in the ratio of 1,251,570 to 1 ; the sun’s 
mass exceeds the earth’s in the smaller ratio of 314,049 to 1. 
The density of the sun is to the density of the earth, there- 
fore, as 314,049 to 1,251,670, or in round figures as 1 to 4. 
The density of the earth, as compared with water, being 
taken as 5-67, the density of the sun is 1*42 by the same 
standard. The most compact coal has a specific gravity of 
1*36, that of phosphorus is 1*77. The weight of the sun is 
therefore little more than that of a globe of coal of the 
same dimensions, and considerably less than that of a globe 
of phosphorus. 

Tabular Statement op Volumes and Masses op the Sun 
AND Planets. 



Diameters, 
The Equa- 
torial 
Diameter 
of the 
Earth=sL 

Volumeu. 

The Volume 
of the 

Earth =al. 

Masses. 

The Earth’s 
Mass 

Densl- 
ties. 
That of 
the 
Barth 

Weight 

at the 
Surface 
of the 
Earth 

-jsssl ' 

The Sun, . 

108*135 

1,273,000 

326,000 

0*251 

27*866 

Jupiter, 

11*117 

1,231 

305 

0*247 

2*465 

Saturn, . . 

9*490 

685 

91 

0*195 

1*105 

Neptune, . 

4*890 

85 

18 ! 

0*211 

0*963 

Uranus, . 

4*206 

74 

16 i 

0*216' 

0*883 

The Earth, 

1*000 

1*600 

1*000 

1*000 

1*000 

Venus, . , 

0*954 

0*874 

0*776 

0*887 

0*942 

Mars, . . 

0*536 

0*154 

. 0*111 

0*720 

0*382 

Mercury, . 

0*373 

0*052 

0*076 

0*142 

0*640 

The Moon, . 

0*273 

0*020 

0*012 

0*600 

0*164 


The volume of the sun is therefore more than 600 times 
larger than that of all the planets together, and the specific 
gravity or density of the four larger planets very closely 
approaches to that of the sun, while the four planets of 
medium size and the moon have a mean density of 0*940, 
or nearly four times that of the sun. The stupendous mass 
of the sun would naturally increase the intensity of gravita- 
tion at its surface. A body set free in space at the surface 
of the earth falls about 16*1 feet in the first second of time, 
with a velocity increasing during each succeeding second 
[see “ Gravitation,” Natural Philosophy]. A body similarly 
set free at the surface of the sun would have at the end of a 
second a velocity 27*366 times that of a body falling at the 
surface of the earth, or of 872 feet per second, the space 
travelled over in the first second being the half, or 436 feet. 
TMs is equivalent to saying that bodies on the sun’s surface 
must weigh twenty-seven times as much as upon the surface 
of the earth. On the earth the centrifugal force developed 
by the rotation of our globe diminishes the weight of boffies 
in a proportion which goes on increasing as the equator is 
approached. At the equator the total diminution is 
Upon the sun the centrifugal force at the equator is only 
about Tffiuo part of the force of gravity. The sun would 
require to turn upon its axis with a speed 133 times greater 
than it does to counterbalance the effects of gravitation at itt 
surface and wholly deprive a body of weight. In the case of 
the earth, a speed of rotation seventeen times as great as at 
present would deprive all bodies on the equator of our globe 
of their weight. It is this very small amount of centrifugal 
force at the sun’s equator, compared to the intensity of 
gravitation at its surface, which suffices to explain the 
j absence of appredable polar compression in the case pf 
i llte jSim’s all the diameters of wMch^ mpasmed: 
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the earth, appear to be perfectly equal to each other. The ’ 
sun, in its relation to the various bodies which revolve round 
it, may be regarded as fixed. Therefore the sun rising and 
the sun setting, or the sun moving through the signs of the 
zodiac once a year, is purely conventional language. It is 
the earth that moves, and not the sun, the apparent motion 
of the sun being an optical illusion. 

The sphere of the sun is surrounded by an extensive and 
highly rarefied atmosphere, self-luminous and the origin of 
the light and heat transmitted to our earth, both of which 
are certainly transmitted through space beyond the planet 
Neptune, and therefore emanate in all directions around the 
sun in an immense sphere of over 5,400,000,000 miles in 
diameter. Of this vast amount of light and heat emitted by 
the sun, it has been calculated that our earth only receives 
part. The chemical and heating influences of 
the solar radiations will be found fully described under the 
section on Natiteal Philosophy (“ Light and Heat”). 

On examining the sun’s disc with a telescope, there may 
frequently be observed about its equatorial zones dark spots 
or macula (h'sX. macula, a blemish), fig. 1, Plate HI. Each 
of these is surrounded by a fringe of a lighter shade, termed 
2 i> penumbra (LoX^pene, almost, and umbra 2 i> shadow), the 
two not dissolving into each other by successive tints, but 
abruptly (fig. 2). Sometimes several spots have been ob- 
served included in one penumbra (fig. 3), and sometimes an 
umbra without a penumbra; and the reverse have been noted, 
though these latter may be considered exceptional, and 
probably closely related to physical changes just commencing 
or terminating on the sun’s visible surface. In all cases there 
is a marked contrast between the luminosity of the penumbra 
and that of the general surface of the sun adjacent. Towards 
their exterior edge the penumbras are in general darker than 
nearer the centre, and as a rule they are very irregular in 
their outlines. Sun spots are for the most part confined to a 
zone extending 35 degrees or so on each side of the solar 
equator. They are neither permanent in their form, nor 
stationary in their position, and frequently appear and dis- 
appear with great rapidity. Sun spots are rarely seen directly 
under the sun’s equator, or nearer to it than 8 degrees of 
north or south latitude ; between 8 and 20 degrees is their 
general range. They are always more numerous and of 
larger general magnitude in the northern hemisphere ; the zone 
between 11 and 15 degrees north is generally noted for large 
and persistent spots. Where the groups of spots are very 
straggling, the line joining their extreme ends is generally 
found to lie more or less parallel to the equator, extending 
across nearly the entire visible disc. These circumstances, 
Sir John Herschel suggests, point to evident physical 
peculiarities in certain parts of the sun’s sphere more favour- 
able than in others to the production of spots on the one 
hand, and on the other to a general influence of its rotation 
on its axis, as a determining cause in their ^distribution and 
arrangement, and would appear indicative of a system of 
movements in the fluids which constitute its luminous sur- 
face, bearing no remote analogy to our trade-winds, from 
whatever cause arising.” The observations of Carrington i 
tend to show that as the epoch of minimum distribution of I 
spots on the sun’s surface approaches, the spots manifest a 
distinct tendency to approach the equatorial regions, leaving 
their previous positions above the parallels of 20 degrees or 
so. On the minimum period passing, a sudden change ap- 
pears to set in, the equatorial regions being almost deserted 
by the spots, which on their reappearance are chiefly found 
in parallels above 20 degrees. At present the regularity of 
this movement has not been determined. The duration of 
individual spots is very variable. Some remain visible for 
several months, others scarcely for as many minutes ; a few 
days or weeks is commonly the extent of permanency. Some 
spots are formed and disappear during the period of a single 
transit, rather over twelve and a half days ; others, again, , 
remain during several successive transits. As the spots are 
fixed, or nearly so, on the sun’s surface, no spot can remain 
continuously in sight for longer than the semi-duration of the 
sun’s rotation on its axis. A spot when observed for any 
len^h of time, will first be noticed on the sun’s eastern edge 
or “limb,” disappearing in little less than a fortnight on the 
VOL. I. 


western limb ; in about another fortnight, the spot, if still in 
existence, will reappear on the eastern Hmb, and in the same 
manner traverse the solar disc again. These phenomena 
clearly point to the rotation of the mass of the sun on its axis ; 
and from observations made, the period of this rotation has 
been variously fixed at 25 days 8 hours 10 minutes, 25 days 
9 hours 7 minutes, and 25 days 7 hours 48 minutes. These 
differences are accounted for by the difficulties of observations 
due to the transitory forms and actual proper motions of the 
spots. The entire period, 27 days 7 hours, required by a 
spot to make a complete visual rotation, is longer than that 
of the sun’s actual rotation, owing to the earth’s progressive 
movement in its orbit. As regards the proper motion of sun 
spots, the observations of Carrington and others determine 
that the spots have a proper motion of their own, and that 
this proper motion varies systematically with the latitudes of 
the spots. The varying position of the earth with regard to 
the sun, combined with the inclination of the sun’s axis to 
the plane of the ecliptic, amounting to 82° 45^ according to 
Carrington, and 83° 5' according to Sporer, causes the earth 
in its annual revolution to be sometimes above the plane of 
the sun’s equator, when the spots appear to describe ellipses, 
the concavity of which is turned towards the northern pole of 
the sun, and sometimes below it, when the sun’s southern 
pole is viewed, the concavity being then turned the opposite 
way. In two points of the earth’s orbit diametrically opposed 
to each other, the earth is in the plane of the sun’s equator, 
and these points are termed mdes; one being the ascending, 
the other the descending node. At these periods, about 4th 
June and 6th December, the courses described by the spots 
appear to be straight lines, as in fig. 4, Plate III. Con- 
sequently from June to December the courses of the spots 
form concave lines towards the north pole of the sun, and 
from December to June they appear concave towards the 
south pole. If the luminous surface of the sun is represented 
by 1000 when the earth is at its mean distance, the same 
surface will be represented by the numbers 967 and 1035 
when the earth is in aphelion, or at its furthest point from 
the sun in July, and in perihelion, or nearest the sun in 
January, respectively. 

Sun spots often possess many indiyidual peculiarities, some- 
times assuming coloured tints, and the penumbrm appearing 
as made up of a multitude of black dots, usually radiating in 
straight lines from the umbra. Frequently sun spots are of 
vast dimensions and visible to the naked eye. In 1828 a 
spot was measured, and computed to have an area of about 
four times the entire surface of the earth. In June, 1843, a 
spot was observed of some 76,000 miles in diameter. On 
15th March, 1858, a spot was observed having a breadth 
from west to east of 106,000 miles, and on September in the 
same year also, one having a breadth from west to east of 
142,000 miles. The origin of a spot is usually traceable to 
some of those minute or dots which appear to stipple 
the sun’s surface, and which begin to increase and assume an 
umbral blackness, gradually acquiring a visible and at first 
very irregular and changeable shape. After attaining some 
measurable size the penumbra begins to form, from which 
circumstance the theory that the spot originates in a disturb- 
ance from below upwards is strongly supported. As the spots 
decay they become bridged over, the umbrae divide, diminish 
in extent, and close up, leaving the penumbrse, which in turn 
also contract and disappear. Fig. 5, Plate III., shows the 
pores or granulations on the surface of the solar disc as seen 
by Huggins. Fig. 6 shows the changes observed in the same 
sun spot on four successive days in October, 1865. One of 
the most curious and interesting discoveries of modern astro- 
nomy is that of the periodicity of the solar spots — namely, 
that the spots are subject to a periodical variation in pre- 
valence to the amount of about ten years. During this time 
their numbers follow a cycle, which has a maximum and a 
minimum. At the minima periods on many days no spots 
are seen. A very remarkable discovery or coincidence has 
resulted from this periodicity of the sun spots — namely, that 
the diurnal variation in the declination of the magnetic needle 
is characterized by a ten-year period, and that the epoch of 
maximum variation of the compass corresponds with that of 
the maximum prevalence of sun spots, and wee ner&d. It is 
21—22 
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also now accepted that aurorae and magnetic earth-currents I 
[see “ Terrestrial Magnetism,” Natukal Philosophy]^ have ' 
likewise a ten-year period, and that their maxima and minima | 
correspond with those of the sun spots. No explanation can i 
at present be given regarding the bond which connects sun 
spot? with magnetic disturbances, but the reality of the co- 
incidences will be seen by the curves (fig. 7, Plate III.) taken 
from Loomis. The general question of the influence of the 
sun upon the meteorology of the earth has at present received 
comparatively little attention. Although, in the words of 
Arago, in these matters we must be careful not to generalize 
until we have amassed a large number of observations,” the 
investigations made by meteorologists appear to justify the 
conclusion that some relationship exists between solar spots 
and terrestrial cloudiness and rainfall, and the general deduc- 
tion that the rainfall tends to rise above the mean when the 
sun spot area is in excess, and to fall below it when there is 
a deficiency of solar activity. Regarding the physical nature 
of the spots little is positively known; all that as yet appears 
certain is that the nucleus of a spot is lower than the pen- 
umbra, and that both are beneath the level of the solar 
photosphere. Again, detached masses of luminous matter 
are seen actually to cross a spot without producing any alter- 
ation in it; and it also seems that the gases in the space 
occupied by a spot are at an appreciably lower temperature 
than those in the brighter parts of the sun’s disc. Practically 
these facts represent the sum of our actual knowledge. That 
movements of a cyclonic nature sometimes occur on the sun 
is indicated by drawings made by Secchi on 5th May, 1857, 
of a sun spot in which a spiral motion evidently existed. 

It is now strongly suspected that above these atmospheres 
of the sun a thin and gaseous envelope exists, somewhat 
analogous to the atmospheric envelope which surrounds the 
earth. This theory is confirmed to a certain extent by the 
fact that the margin of the sun’s disc is in general less 
luminous than the centre. Laplace gives the ratio of the 
luminosity of the sun’s disc at the edge and at the centre at 
30 to 48. Vogel, the most recent investigator, obtained by 
a photographic process the following results. Taking the 
sun’s radius at 12 and the brightness at the centre at 100, 
the brightness diminished as follows: — Centre =100, 4=96, 

8 = 77, 10 = 51 ; edge = 13. The chemical rays given out by 
different parts of the surface of the sun appear likewise to be i 
of unequal power; but, unlike the rays of light, they do not ' 
vary regularly from centre to edge of the disc. The heat 
rays are likewise radiated more from the centre than from 
the edges. The sun’s polar regions are also colder than the 
equatorial, and the heat radiated from the spots is less than 
that from the disc generally. The study of solar physics is 
now a recognized branch of physical astronomy, and by the 
aid of the spectroscope much new information regarding the 
physical constitution of the sun has been obtained, which 
will be noticed under “ Spectroscopic Astronomy.” 

Total eclipses of the sun had long since revealed the fact 
that the sun was surrounded by appendages of the strangest 
character (fig. 1, Plate IV.), being enveloped on all sides by 
a narrow but brilliant ring of intense brightness termed the 
corona^ from which stream out in all directions faint rays of 
light, irregular in length and breadth, and surrounding the 
moon’s limb like a halo. When the total darkness commences 
the 'prominences make their appearance (fig. 6), cloud-like 
masses of a red colour, disposed either singly or in groups at 
various places round the moon’s limb. The origin and nature 
of these appearances were involved in mystery until the 
spectroscope has shown that these remarkable phenomena 
belong to the sun, and are nothing but vast accumulations 
of the luminous gaseous material hj which the solar body is 
wholly surrounded, termed the ckromo^here. These enormous 
mountains, principally of luminous hydrogen gas, extend at 
times beyond the limb of the sun to a height exceeding 
80,000 miles (figs. 3, 4, Plate IV.) 

The light of the corona is not that of reflected sunlight, 
since none of the dark lines are contained in its spectrum, 
and the inference is that the corona is self-luminous and 
belongs to the sun. The question as to its predse nature is, 
however^ as yet undetermined, although it was found possible 
in 1883 to photograph it, even mthout the assistance ol an 


eclipse, by using suitable media to intercept the light from 
the sun. In the photograph of the corona, fig. 2, Plate IV., 
the prominences are clearly defined, and also the remarkable 
rifts or dark spaces in the corona. 

The various spectroscopic observations made of the sun 
lead to the following conclusions regarding its constitution: — 
The body of the sun, or its light-giving envelope, the photo- 
sphere, is completely surrounded by a gaseous envelope in 
which hydrogen forms the chief element: this is called the 
chromosphere, and its mean thickness is between 6000 and 
7000 mfles. The solar prominences are local accumulations 
of the chromosphere, and therefore chiefly composed of 
hydrogen gas, wliich appears to break forth from time to 
time from the interior of the sun in the form of vast 
eruptions, forcing their way through the photosphere and 
chromosphere : this gas is projected with great velocity, and 
becomes rapidly rarefied, in a direction away from the sun’s 
limb. 

Observations of the prominences distinguish them into t’^o 
forms — eruptive and vaporous or cloud-like forms, The^.e 
forms, shown in their natural colours in figs. 3, 4, Plate IV., 
serve to illustrate the remarlcable changes of the prominences 
in shape. These enormous masses of flaming gas sometimes 
extend along the sun’s limb for a distance of 224,000 miles. In 
the sun’s polar regions prominences occur only occasionally; 
they are most frequent at about 45* N. lat., in a region 
where solar spots are rarely seen. The prominences are 
therefore phenomena quite distinct from sun spots, and are 
probably intimately connected with the formation of faculse. 
The various forms of the prominences prove that they are 
not of the nature of clouds floating in an atmosphere, but 
partake of the nature of eruptions from the interior of the 
sun, and their extreme rapidity of motion necessitates the 
hypothesis of a repulsive power at work either at the surface 
or in the mass of the sun. 


PENMANSHIP.—CHAPTEE II. 

SLOPE, SPACE, SHADING, AND COMBINATION. 

Lanouaoe is the outward form of thought: writing is the 
outward form of language. Figured form has been adopted 
in all civilized communities to indicate by its signs the 
sounds of the speaking voice. We have already given, in a 
simple and methodical arrangement, specimens of the figured 
forms which constitute the small-hand characters of the 
English alphabet. Exactness of form is essential in penman- 
ship, and elegancy of form gives a very great deal of attrac- 
tiveness to writing. Dexterity in the formation of letters is 
not at all incompatible with taste in the manipulatory execu- 
tion of the various operations required to make one’s letters 
properly. Beauty of penmanship is not a mere luxury, 
though it excites a high pleasure, and communicates a rare 
charm. It is an economy of time, trouble, and temper. Pair 
handwriting is not only agreeable, but easy to read — unless 
we liave mistaken aimless adornment for that choicest of all^ 
ornamentation, elegant simplicity of script. There ought to 
be no mere display of turns, twists, and twirlings in the lines 
used for writing in business or social communications. In 
these, beauty is, “ when unadorned, adorned the most.” Let 
no one, therefore, hold it “ a baseness to write fair;” for it 
saves their readers from the trouble of trying to make out 
what has been sent as a message, the time employed in 
deciphering what ought to have been plain, and the worry of 
temper arising from finding difficulty in what should have 
been an easy matter. Those who follow the specific direc- 
tions formerly supplied for the formation of the letters will 
find little difficulty in their proper production. One only 
note of supplementary warning seems to be needed on this 
particular of form. It is this — ^that writing is not merely 
copying or imitating a few forms of less or greater simplicity 
or complexity of combination of line, link, and curve, but 
the production in a correct, current, faithful, and elegant 
style of similar forms with expertness. 

Exactitude of form is essential to elegance, and sedulous 
attention and assiduous practice must he given to acquire the 
power of precise reproduction of the alphabetical characters. 
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This is not to be done by a painful process of bit by bit 
drawing or painting, stopping often, lifting the pen every here 
and there, and setting to work again with nerve-numbing 
repetition and fatiguing enforcement We need to combine 
heed and speed. Writing is an artistic accomplishment; but 
when it impresses the reader with a sense of painfulness of 
production, it fails in not having attained that highest of all 
arts — to conceal art Bapidity and legibility are requisite — 
ornament even at best is only exquisite. Suppleness of 
joint, nimbleness of muscle, expertness of nerve, accuracy of 
eye, dexterity of manipulation, must all be conjoined in 
penmanship. Every specific stroke should be so diligently 
practised that it can be accomplished completely and at once. 
Over each of the elements we require such mastery that the 
pen will ply sweetly while rounding curve or fashioning loop 
and turning crochet. When we proceed to the formation of 
single letters, we should complete each entirely without lift 
of pen or change of position, and when we have acquired the 
capacity of producing any letter with one continuous act or 
effort of hand, it will be found highly advisable to employ 
some care and practice in running off entire lines of such 
letters across the page until fluent 
familiarity results in fair writing. All 
requisite directions in regard to the form 
and the method to be employed in the 
formation of the small letters have been 
already supplied. We have now to 
furnish such instructions as may secure 
elegancy in addition to accuracy of 
form, when letters are combined into 
words. These, though they must be 
treated of separately, are not to be dis- 
joined in practice. They require, for 
the sake of distinctness, to be dealt 
with as special elements, but in the 
future efforts of the penman these dis- 
junct instructions are to be so made, by 
diligent and persevering practice, in- 
corporate and one as to be brought not 
only into unison but union. We shall 
successively bring under the reader’s 
notice (1) slope, (2) space, (3) sliading; 
and shall thereafter proceed to show 
what will be best adapted to impart 
elegance to letters in (4) combination. 

Slope , — In every specific act of pen- 
manship it is necessary to observe uni- 
formity of slope. Slope, in writing, is that slanting 
inclination or deflection from a perpendicular drawn at a 
right angle from the real or imaginary horizontal straight 
line on which, as a base, the main body of any piece of writ- 
ing rests, that is found by experience to be (1) easiest for the 
hand and (2) most pleasant to the eye. The peculiar struc- 
ture of the right iiand, the special mode of the attachment of 
the arm to the body, and the whole arrangement of the 
muscles both of hand and arm make it easier (^.c. more 
natural) to draw lines inclining to the right than any others. 
This is readily seen to be the case from noticing the difiiculty 
with which — ^until training has iiabituated it to do otherwise 
—the right hand makes straight perpendicular lines, and the 
almost uniform tendency of early efforts at drawing to lean to 
that side. Some slope may therefore be regarded as, by uni- 
versal consent, accepted as a characteristic of fluent writing. 
It is, however, impossible to fix upon any ojae definite degree of 
obliqueness as that single and invariable slope which is, in all 
cases, alone right. Not only do tastes differ as to the degree 
of ang^rity which is considered as pleasing, but one parti- 
cular inclination or slope appears to be more suitable to the 
ready, rapid, and exact movement of one person’s imnd than 
another. In old times the slope of the side of an equilateral 
triangle was that fixed upon as artistically right and philo- 
sophically exact. It is so easy to provide one’s self with an 
absolutely correct guide to such a slope, that it may very 
well be accepted as a mnemonic of normal inclination, although 
it may, in practice, be somewhat departed from. Any one 
who can work (or even have access to figure illustrating) the 
first problem in the first book of Euclid, may provide himself 


with this working ideal. Thus, make a stmight horizontal Ime 
of any length; from the one end of that line A as centre, ^witb 
the whole distance of its length A B as radius, draw a drcie, 
repeating the same at point 
B with radius B A. The 
circles will intersect or cut 
each other in 0, and if the 
points C, A, B are joined 
the angle of inclination is 
found. If this slope is 
adopted, it is easy to draw 
parallels having the same 
angles as guiding lines, and 
from this it is quite a 
simple thing to draw guid- 
ing lines which shall have 
a less or greater degree of 
inclination tlran this yields. It is quite pkin at a glance 
(see fig. 1) that writing with the slope F B wiU be much more 
economical of space than that with a slope like E B. A very 
slanting style of penmanship causes the hand to travel over 

Fig. 2. 


a greater space in writing and the eye in reading it, and to 
be legible it must sweep over a much greater extent of paper 
than if writing with fairish uprightness. This may be made 
plain to the eye by the specimens (fig. 2), or by the 
plain diagram on the side, which shows that the greater the 
slope of a line between the same parallels the longer the line. 

We have in Plate I. indicated a slope which is as near 
an approach to what is most customarily used as a pretty 
wide acquaintance with handwriting and copy-lines has 
enabled us to reach; but we recognize the fact that the 
rhythm of the usual action of the nerves and muscles of the 
hand and arm, the ordinary habit of sitting while writing, 
and the customary method of focusing the eyes, aU influence 
the degree of obliqueness given to the lines of letters. These 
in reaSty individualize and give specific character to anyone’s 
handwriting. It cannot be doubted, however, that sameness 
of slope in the same piece of penmanship is an important 
element in the production of a pleasing specimen, and that 
any departure from uniformity in the slope employed at the 
beginning of a specimen of writing annoys the eyes and 
excites a feeling of unseemliness. 



Perpendicularity or bolt-uprightness, as we may call it, 
is, as a general rule, stiff-looking and suggestive of painful 
operoseness. An over-angularity of style, while it gives an 
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impression that the letters are sprawling and ill-balanced, 
has a tendency to interfere with the proper formation of 
letters. The balance of economy of space, pleasantness to 
the majority of eyes, ease of manipulation, and fluent cur- 
siveness of script wiU probably be found for most people in 
some such general average of slope as that of which we liave 
endeavoured to provide a fair gauge in Plate I. — to the angular 
admeasurement given in lines 1 and 2 of which we direct 
attention as affording fair help towards elegance and sym- 
metricality in writing. We recommend to the student the 
greatest care in selecting and habituating himself to that posi- 
tion of the body, that disposition of the arm, and that method 
of holding and handling the pen which, so far as he is con- 
cerned, secures the possibility of acquiring the most agreeable 
and convenient slope in his writing, and the maintaining of 
a uniform and exact self -sameness of slant in each separate 
operation in penmanship in which he engages. 

^'pace . — Elegance of penmanship is greatly promoted by 
attention to spacing. Spacing involves the proper adjust- 
ment of the width of letters and the arrangement of all the 
characters which constitute words in such a way as to secure 
a precise, proportionate, and adequate distance between each. 
Not only ought each individual letter to occupy a space 
exactly proportioned to its size, but each should stand at a 
proper defined distance from the other. U nless there is a fixed 
relative and fairly proportionate space assigned to each specific 
letter, it cannot be produced in correct form, and similarity of 
distance cannot be secured for each letter in a word. It is 
obvious that % 5, m, and w cannot be each adequately 
written within a space of the self-same size, and that the 
allocation to each of these of exactly the same extent of 
space would give them the appearance of being very un- 
equally distributed. Let us take, for example, the words 
milk, wile, and mill-wheel, and form each letter in an equal 
space. The width of a letter depends a good deal on the 
degree of slope given to the up-strokes. In an acute angular, 
or what is usually called a running-hand, considerable oblique- 


Bach letter must be so far apart from its neighbour as to be 
individualized and distinct. This might be secured by fixing 
upon a definite space to be left between each letter. Owing, 
however, to the differences in the form of letters, this rule, 
simple and apparently satisfactory, does not fulfil the condi- 
tion of seemliness. The governing consideration in distance- 
spacing is not that the letters should be absolutely equidistant 
from each other, but that they should give to the eye the 
appearance of being so. It is found by experience that 
certain letters can be placed more closely together, without 
appearing to be packed, than others, and observation shows 
that this distinction arises most frequently between straight- 
lined and curvilinear letters. If we take the normal distance- 
space as that of w, we shall find that between letters formed 
by a right or a looped line and an upward connective link 
there ought to intervene one space, as in the eases of the 
letters If, /,y, as 



Between letters which have a connective slope formed of a 
terminal link and an initial link a space and a half requires 
to be allowed in the case of straight-lined and looped letters, 
as am, ha, py, as in 



Between letters composed of curves, as oa, od, og, only half 
a space occurs, as may be seen in 


ness is given to the up- strokes, and there- 
fore the letters and parts of compound / 
letters are further apart from each other / ^ . 

tlian they are in a less angular style fj 
of penmanship. The more upright tliQ 
handwriting the more nearly do the up- ^ 

strokes and the down -strokes come 
to be alike in slant, the more compact 
the script, and the less in extent is the space occupied 
by each letter. To fix upon one single distinct invariable 
unit of letter-space for styles of writing so dissimilar 
would be nonsensical, while to settle upon any specific 
definite measure of length as a unit of letter-space would 
cramp and incommode, besides in all probability it would 
defeat its purpose and be overrun. Yet to get some distinct, 
readily appreciable, and easily applicable practical unit and 
standard, suitable for any style of penmanship, is an important 
requirement. There is, perhaps, no standard unit of letter- 
space so readily available and so easily made normal, if once 
fixed, as tliat of the letter u or n. If we reckon the distance 
between the two upper points of the letter u or the two lower 
ones of the letter as a normal unit for a letter-space, we 
have an always-at-hand, correct, and workable standard of 
letter-space for the majority of the characters in the alphabet. 
Within the space occupied by u we can form n, h, p, h,. v, y, 
0 , e, c, a, d, g, q, k, x, s, r, and z; in half that space z,j, i, I, f; 
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In the letters c, e, when the terminal link Is joined to tho 
initial link of another letter, two spaces intervene between 
the curve of the former and the straight line of the latter, 




An entire space is left between o and any straight-lined 
letter, asm 


m 



If I, V, w, X are joined to curved letters a half space-distance 
is enough between them; but if they are united to straight- 
i lined letters a whole space intervenes, as in 


( <»• 1 (s 


^ ^ Rules here, however, cannot be made rigidly definite. The 

and m and w will require a space and a half for their proper eye, when its observation has been quickened and trained, 
formation. In this way a uniform measure of letter-space and the hand, when it has been effectively exercised, will do 
is ,^cured, and its adaptation to each individual - sigrle of more in a half instinctive manner, as it were, than any 


nship is certain and simple. 

ides letter-space, however, we require 
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amount of general or special laws of admeasurement. The 
overruling law is that of symmetry, so that a thorough con- 
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sistency of iorip and harmony of parts may be seen in the 
whole of any piece of handwriting. Prior to now applying 
what has just been said regarding space-distance to the com- 
bination of letters into words, it will be necessary to say a 
few words on a most important element in writing, so far 
as regards elegance of form and nicety of combination : we 
refer to shading. 

Shade.--~ln good writing, besides (1) exactness of form, (2) 
similarity of slope, and (3) uniformity of space-distance, another 
element is required--“(4) fineness of shading. It is true that 
in speaking of the form of letters we are compelled to use the 
terms straight and curved lines, and unless otherwise informed 
a reader or hearer would be quite justified in accepting these 
phrases as meaning lines of uniform breadth or thickness. 
The lines of the dexterous penman, whether light or heavy, 
are seldom of a uniform thickness, but gradually increase or 
decrease in tliickness, with a fine, imperceptible, yet pleasing 
progression from a full and firm thick line to one tapering 
off into thinness and fineness, until it receives, owing to its 
lightness, the name of hair-stroke. The student will observe 
aU the varieties of shaded lines requisite for and occurring in 
small handwriting in the five letters of which specimens 
appear in the margin- 



uninterrupted succession across an entire page of paper, line 
after line, (1) the straight-lined letters i, u, n, > (2) the 
oval letters o. c, e, a; (3) the compound letters^, /, 4, 3/, 
h, q ; and (4) the more difficult forms of r, 2 , the forms 
of which are all clearly exhibited in Plate I. If further prac- 
tice be required to fix the ha»bit of the hand, it may be fouiid 

/mmu /nwm 
onam/n^ 
no-tiJ 


In the first, if, we have an initial hair-stroke connective, a 
straight line terminating in a distinct square top, and becom- 
ing by insensible gradations thinner and lighter until it passes 
into a hair-stroke, terminal curve, and connective. The straight 
line of the letter d is also shaded similarly. The second 
type-form, as given, begins with an initial hair-stroke 
upward connective slant line, glides into a straight-line formed 
square at the top, and continued through its entire length of 
a uniform thickness, terminating solidly square at the lower 
end, and then, passing into a fine hair-stroke, combining in 
one a terminal and an initial connective, curving into a straight 
line, which swells and bellies, as it were, to the thickness of 
the other main line, and at last imperceptibly diminishes into 
a hair-stroke, curved, terminal connective. The looped letter 
I commences with an initial connective curving into a narrow 
oval, all hair-stroke, next forming a long line bulging by 
gradual increase till it reaches the normal tliickness of the 
letters in tlie body of any writing, and then decreasing till it 
fades into a curved liair-stroke terminal connective. The 
letters h and / follow the same shading. The long line in y , 
as well as in y, A, is shaded by forming the iooped-line 
square at the one extremity and lessening the tliickness by 
degrees till it passes into a hair-stroke. In 0 we have a 
curved line passing from a hair-stroke into a thickened line 
in the centre of the curve to the left, and again thinning into 
a fine upward curve to the right, till the oval is completed by 
its junction with the commencing stroke. 

Shading is done by setting the nib of the pen square if the 
line to be formed is thick at the top, pressing equably with 
both teeth, and thereafter, by gently and gradually lessening 
the pressure, diminishing the line to any fineness that may be 
required. If the letter is begun with a liair-stroke and is to 
shade into one, the pressure, which is slight at first, is to be 
carefully increased until the required tliickness has been 
given, and should then, as gradually and equably as possible, 
be decreased in an inverse manner. A great deal of careful 
practice is required to gain that exquisitely graduated sensi- 
bility of nerve and dexterity of muscle which are necessary 
to regulate with due delicacy the singularly slight alteration of 
the momentum of force exerted in these graphical exercises. 

Comhmation , — On the union of this delicacy of shading 
and the accurate symmetry of space-distance the excellence 
and beauty of letters depend. There should be no lifting 
of the pen in the formation of any word; the hand should 
glide gently, swiftly, and continuously over the paper, forming 
the separate elements, not as elements, but as combinations — 
wholes. The power of doing this delicately, evenly, and con- 
tinuously will be greatly facilitated by practice in writing in 



in writing across an entire page such words as man, manner, 
unmannerly; memoir, memorial, immemorial; come, com- 
mune, communion, communicate ; imperial, imperious ; mer- 
chantman, mercantile, unceremoniously, &c. 

It is scarcely ever possible, however cunning and lissom 
the fingers may he, to join words without a patchy and blotched 
appearance when the hand is lifted and the pen interrupted 
in its cursive progress. There is no mystic art or occult 
secret in penmanship. Patience, care, practice, faithfulness 
of imitation, attention to first principles, observativeness of 
eye, dexterity of manipulation, continual watchfulness during 
the currency of the operation of writing, and a firm determi- 
nation to persevere in the pursuit, with persistent and con- 
sistent endeavour to overcome all difficulties and drawbacks, 
are the requisites of attaining success in penmanship. 


LOGIC.--CHAPTEB II. 

SIMPLE APPEEHENSION — SEKSATIOW— -NAMES — OATEQOEIES-“- 
CLASSIFICATION AND DEFINITION. 

Thought is a product. The knowledge and experience of 
the outward world require to be brought into relation with 
the thinking mind, and by this union of two diverse things 
thought is originated. Experience outside of the mind wliich 
has not reached the intellect is not thought. It must notify 
the mind of its existence, the mind must take note of it; and 
then a notion is formed in the mind of that which experience 
has presented to it. Mind is not thought. Prior to its being 
stirred by experience of its own nature or impressed by the 
nature, and qualities of the things around it, it is a mere 
power possessing the possibility, as yet unexercised, of receiv- 
ing and retaining information from the forms of outer things. 
It is an apprehensive, perceptive capacity. Experience im- 
presses it, reflection takes place in it, knowledge is present 
in it. It lias done what it ought — exerted its capacity — and 
thought is the result. All thinking consists in acquiring a 
knowledge of tilings, their qualities, properties, relations, 
implications, causes, and effects. Apprehension is the name 
given by logicians to the exercised power of knowing things 
as objects of thought. Experience presents itself to the 
mind through the senses as sensation; the mind represents 
these sensations to itself in ideas, and registers its impressions 
in names. Thus a 'phenomenon — appearance presented from 
without — is recognized by a mmen, a name representing it 
within. When it is so cognized or known as to be recognized 
by a name, the mind has attained to a consciousness of it, and 
as an idea reckons it among perceptions and as an object 
among conceptions. Conceptions are the results of many 
perceptions making their mark upon the conscious mind, 
originating a notion, and requiring a name, a denoting 
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word. The following table gathers up the characteristics 
of notions: — ^ 

w r l. Clear, -fl- inadequate. 

Notions, as f \2. Definable, jg, Adequate. 

conceptions, 1 Symbolical 

may be 1 2. Obscure, .... ■ {g. Notative. 

A name unites a thing and a thought into oneness in 
the mind. Knowledge is experience brought under the view 
and into the power of the mind — ^that is, knowledge is 
understood fact. 

SIMPLE APPBEHENSlOir — NAMES. 

Simple apprehension is the mental power by which sensa- 
tions are transformed into ideas, and these ideas or concepts 
are registered and made intellectually transferable by names. 

Names note, denote, and connote. They are, first, 
marks of what has been experienced; second, the means by 
which we mark off or distinguish one class of experiences 
from another ; and third, the form in which we imply the 
inclusion of many qualities in one whole, and the exclusion 
of many qualities from that whole. Names are of four 
classes, viz.: — (1) Names of states of consciousness, t\e. of the 
feelings or experiences originating in and known by our- 
selves, e.^. sensations, emotions, volitions, and ideas. (2) 
Substances or existences regarded as real and self-manifesting 
to our minds — as true, distinct, and less or more permanent 
things. The external causes from which we receive our 
sensations of real things in themselves, as distinguished from 
ourselves as centres of feelings, states of consciousness, &c., 
and the recipients of the impressions of objects, are thought 
of as substances. (3) Attributes, as, for instance, (a) the 
qualities, properties, and powers which distinguish substances 
one from another, and are by us accounted as dwelling in and 
belonging to them; (^) the relations and correlations of sub- 
stances one to another in place or space, in time, in form or 
in activity, in regard to likeness or unlikeness, antecedence 
and consequence, priority and succession, simultaneity or 
concomitance, &c. ; (c) the quantity or relative proportions 
of things or their attributes and feelings or their impressions. 
(4) Names which designate our own minds. These are called 
subjective, and those which are suggested by outward things 
are spoken of as objective. To one or other of these classes 
all names belong. Every fact we know either is, or is capable 
of being, named, ie. marked out from other things for what 
it is itself; and when so marked, as a notion, comes within 
the sphere of the intellect and is capable of being reasoned 
upon as a logical term. Logic is the science of reasoned 
knowledge; knowledge registers itself in names. Sensation 
reaches its ultimate in them ; hence they are in this regard 
(er7?is — that is, certain given and known (real or conven- 
tional) sums of sensation collocated and combined in 
thought in such a way as to be separated by distinct bound- 
aries from other collections also designated by names. 

Sensation is not knowledge. Objects are presented to our 
senses in confused and confusing quantity. The earlier pre- 
sentations of sense are obscure and vague. We require to 
learn to distinguish them. We feel it necessary to extricate 
them from the maze of multiplicity and to form them into 
concepts, ie. bundles of sensations taken together and sheathed 
up, as it were, into separateness in thought and named. To 
accomplish this many things must be done. It is a pre- 
requisite that each sense be healtifily constituted and livingly 
quick, alert, and capable, so that no obstructive influence 
may intervene between outlying possible experiences and 
the inlying receptive (though not yet perceptive) mind. The 
mind itself must be fully ready for being brought into rela- 
tion with the outward world and into exercise upon its objects. 
These objects, on being submitted to the mind, are examined; 
they are compared one with another, that their resemblances 
may be noted and their differences detected. This necessitates 
attention — fixed, careful, and thorough observation— -so that 
the entire capacity of the mind may be concentrated on the 
perception of those qualities in which the sensations under 
its consideration coincide, and be entirely withdrawn or 
abstracted from engaging any of its efforts in noticing the 
ihcoincident or dissimilar qualities that may then, combined 


with others, be introduced to it. The resembling attributes 
of things, when thus discriminated and taken under view apart, 
are regarded as one. The mind grasps and apprehends them 
as a unity of sensational representations. This unity of 
similar and similarly related sensations it regards as an 
entity. All things capable of exciting those self-same sensa- 
tions are held as possessing identity, and the mind separates 
each such separate bundle of similar sensations proceeding 
from objects as notions, and seals up each with a name allotted 
to it ; so that it may always thereafter be distinguished, 
known, and referred to by that name-sign, and we may be 
saved the constantly recurring labour of resumming ail the 
elements constituting experiences at each separate time of 
their reappearance. 

The senses are the separate and distinct inlets to, or gate- 
ways of, knowledge. Sensations are the grouped and corre- 
lated impressions made by outward things on the perceiving 
mind. The senses are bodily agencies for bringing informa- 
tion into the mind. The body in the ordinary course of 
sensitive existence gives us sensations of chill or warmth, 
relaxation or strain, energy or fatigue, hunger and thirst, 
exhilaration or suffocation, pain or comfort, and many other 
merely organic intimations of personal percipiency, arising 
from nervous condition or muscular sensibility. On the out- 
works of our corporeal being we have cautiously laid all around 
the general sense of touch, as a means of knowing the quali- 
ties and learning the forms of things. The whole skin, z.e. 
the outer tegumentary surface of the body, is BiCre or less 
sensitive to external impressions of tact. In it resides the 
power of exciting the mind to perceive any change wrought 
upon or produced in the relations of the body towards or by 
objects beyond itself. The mind employs it to acquire correct 
and express notions of temperature, hardness, softness, con- 
tour or configuration of form, size, weight, number, pleasant- 
ness or unpleasantness, &c., of the things which affect it 
AU the palpable properties of the objects of sense are brought 
into relationship with the mind by this tactile sensibility. 
But in the case of soluble substances, which can be evolved 
into any flavour, whether of fragrance or fetor, or can be 
made communicative of any delicacy of savour, from vapidity 
to sapidity, we have specific forms of tactile impressibility, 
and distinct organs for receiving them. The organs of taste 
in the mouth have, in a healthy condition, a ready suscepti- 
bility to that gustatory satisfaction which is indicated by 
smack or ^ctlt, which receives gratification from condiments, 
distinguishes for us the palatable from the unpalatable, and 
helps to guide us in our diet and drink. The integumentary 
membrane which lines the nostrils possesses a special aptitude 
for the reception of sensations derived from volatilized matter 
that may be of an aromatic nature, or that may be offensive 
by its noisomeness. By these specific forms of sensibility we 
are made acquainted with the qualities and properties of 
things that operate to produce taste and smell. The ear 
has the peculiar task of finding from the sounds which 
the percussion of bodies make, what may be learned of 
their nature and capacity to serve or please us. It brings 
to us din and resonance, cry and song, click and whisper, 
harshness or harmony, speech and music; and it is a great 
safeguard in the dark. The eye has as its proper function 
the perception of external things through the agency of light. 
Form, colour, distance, make themselves known by it; draw- 
ing, painting, and sculpture appeal to it; the external world 
is made peculiarly ours by its aid, and mainly by its use the 
thoughts of others may become known through reading, or 
our thoughts may be communicated to them by writing. It 
receives the messages of light from the furthest reaches of 
visual space. Aided by the microscope it introduces the mind 
to the knowledge of the almost infinitesimal atoms of in- 
fusorial life, and by the telescope it reveals the matchless 
masses which whirl throughout immensity. All these sense- 
perceptions — visual, auditory, olfactory, gustatory, tactile, 
and internal — when they have impressed the mind, elicit 
notions and claim names. These names logic accepts as its 
terms — the elements of enunciative speecL Its first duty is 
to examine, arrange, and classify them, and thus to resolve 
them into systematic (ie. scientific) fitness for the use of 
cultured reason. 
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The first great division of names is that of individual and 
general 

Individual names are the word-signs by which the mind 
marks and registers single, special, and particular objects of 
thought, so that, in the same sense, each can be applied to 
only one thing and to no other. They are the same as proper 
names in grammar. General names are such as may be 
applied in the same general sense to any one of an indefinite 
number of individual things. Each connotes a group of quali- 
ties actually existing in similar, or nearly similar, proportions 
and relations in many individual phenomena. It never 
includes aH their peculiarities, but only so many as serves to 
indicate their common unity as a class. Individual names 
are employed regarding conceptions, the whole of whose 
qualities and peculiarities we can realize in thought and recaU 
in memory ; but general names are used for groups of quali- 
ties differing in number, and varying to a certain extent in 
kind, accepted and conceived of as quite sufficient for the 
general purposes of thought and discourse. Considered as a 
unity consisting of a community of component qualities which 
collectively go to constitute it, a name is possessed of com- 
frehemion and emtemwn. Comprehension refers to the 
number of attributes contained in the concept, and extension 
to the number of things which can be arranged under it. 
Comprehension and extension are the inverse of each other. 
The VTider the comprehension the less the extension, the 
wider the extension the less the comprehension. The num- 
ber of attributes conceived of as existing in man h much. 
more than that included in animal; but under the latter a 
much larger number of kinds of existences is included than 
under the former. When comprehension is maximum, exten- 
sion is minimum, and vice versa. The maximum of com- 
prehension yields individual names ; the less the extension the 
more general is the name. 

Collective names are those which group within their signi- 
fication several totals expressible separately by general names, 
e.g. The f resent company consists of men and women who are 
regarded as thinkers and workers, not drones. 

Names may be classified, again, as abstract and concrete. 

An abstract name is the designation of the name of an 
attribute considered apart and by itself as an object of thought, 
e.g. swiftness; a concrete name is that of real things so far 
as thought is concerned. Each of these classes of names may 
be either general or particular ; e.g. Napoleon and flower are 
both concrete, though the former is individual and the latter 
general, while heat is an abstract, yet general name, contain- 
ing certain varieties under it, of which blood heat is an indi- 
vidual designation. | 

Names have still further been divided into connotative and | 
non-connotative. Names of the former class denote (or ■ 
denominate) an object, and imply the attributes of that ob- ■ 
ject. Concrete general names are all connotative; but proper 
names though concrete are non-connotative. Names of the 
latter class imply an object only or an attribute only, and do 
not carry thought beyond that. It is desirable to free names 
as much as possible from indeterminate connotation, and for 
this purpose it is generally advisable to “ define terms.” The 
same name-sign may, when used in different relations, acquire 
new and, to a certain extent, different connotations. The 
word man has different connotations when used in physio- 
logy, in social economy, and in moral philosophy. Hence we 
require carefully to attend not to the denotation of a name 
only, but to its specific connotation as well. 

Names are also divisible into positive, privative, and nega- 
tive. This, of course, is rather a division dependent on the 
application or use than on the nature of a name. Positive 
names imply the real existence of the things of which they 
are the designations, e.g. body, mountain, &c.; privative 
names imply the non-existence of a quality in an object in 
which it ought to be found, as mindless, hopeless, and thought- 
less, applied to a human being. The blind could only be a 
name of a sightless member of a seeing class. Negative 
names imply an opposite to a positive name ; e.g. of the posi- 
tive term assertion, the word contradiction is the negative. 
Similarly, the wise, the ignorant, &c. 

There is yet a further division of names into two classes — 
relative and non-relative. In some cases a name implies in 


its very nature the existence of a correlative. Parent and 
child, master and servant, sovereign and subject; good, bad; 
like, unlike; sin, holiness, &c., cannot be properly understood 
without the one suggesting the other. 

AH names should be clear and distinct. When we can 
define with unmistakable particularity all the attributes 
which are comprehended under a name we are said to have a 
clear idea of it, and to comprehend it thoroughly; and when 
we are able to entertain in our minds the entire kinds or 
individuals which may be grouped under, and may be in- 
cluded in the name employed, we are regarded as having 
gained a distinct impression of its signification. 

Names ought to be employed in a univocal, not an equi- 
vocal manner. Univocal names are such as have the self- 
same signification used, i.e. to express precisely the same col- 
lection or group of attributes in exactly the same relations in 
every act of reasoning in which we are engaged, so long as 
that act continues to be concerned with the same subject of 
thought. Equivocal names are those which, having the same 
form and sound, are yet so used as not to express, imply, and 
suggest the self-same group of attributes similarly inter- 
related, but a different and less or more dissimilar set of 
qualities. In fact, a univocal name deals honestly and fairly 
vrith the word while using it, an equivocal name foists in 
under what seems to be the same connotation, a connotation 
of quite a different sort — as if, talking of the design of a 
draughtsman, we should insinuate that every design is a 
deception. 

Names as signs of concepts are the materials of logic, for 
they represent thought. Hence logic demands that all that 
is really contained or implied in a concept should be com- 
pletely understood in every process of reasoning; and there- 
fore it seeks to attain a precise definition of every name, and 
insists on knowing every distinct subclass it is expected to 
include and cover. Names as terms are the instruments 
through which logic operates, and hence it requires that all 
its terms should be clearly comprehended by the mind — as a 
good workman desires that his tools and his materials are un- 
impeachably excellent for the special purpose he has in view. 

DEFINITION. 

That names may be dealt with in a straightforward and 
trustworthy manner, the logician lays it down as a right pre 
liminary of reasonable thought and sensible discourse that 
the precise contents and the exact boundaries of terms should 
be understood and agreed upon. This is the purpose of 
definition. Definition is the setting forth in complete fulness 
and correct order ail the elements implied in a name; although 
in practice men often use a synonym as if it were a definition, 
or satisfy themselves with some brief and pointed index to 
its usual or conventional meaning. A proper definition is a 
carefully arranged and truly correspondent statement of the 
various essential connotated qualities of which the name is 
only the sum-total. It ought to give an equivalent connota- 
tion, It presents to the mind an analysis of the whole im- 
pression contained in the mind of which the name is the 
synthetic representative. Logicians sometimes distinguish 
between the definition of a word and the definition of a thing; 
but in reality, when we employ “ discourse of reason,” words 
are the counters of concepts primarily, and only of things in a 
; secondary way. We can reason as logically regarding the 
fairies in the “ Midsummer NighVs Dream” as the orbs wliich 
circle in the midnight sky, though the former airy elves are 
mere fancies in vestured in a word, and the latter whirling 
masses are undoubted realities, represented in the words we 
use to name them. The consideration of the reality of the 
things indicated by terms is metaphysical or scientific, not 
logical. Logic takes the terms as given, for what they are 
given, real or ideal, and, whatever the term is, requires to know 
its meaning — what it is to be understood as implying or con- 
noting. The consequences which logic shows to be deducible 
from the terms with which it has to work are of course real 
only with the reality of the terms, or unreal as the terms are, 
and yet, so far as the reasoning is concerned, its conclusions 
are right and valid, if its rules have been observed. The rules 
for logical definition are fivefold: — 

1, It must be adequate, i.e. the term defined ought to have 
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its precise and complete equivalent or counterpart in thought, 
and no more than tlmt, set forth in the definition. If it is 
not, the definition is faulty, either in being (1) too wide, or 
(2) too narrow. 

2. It ought to be positive, is. it should not have its con- 
notation expressed in negatives. It should tell what a thing 
is or consists of, not what it is not and does not consist of. 

3. It should be sufiicient, is. no more words ought to be 
employed in presenting it to the mind than are absolutely 
requiredj and no omission of words actually requisite to its 
proper explanation ought to he allowed. 

4. It ought to be precise, i.e. exactly and specifically cor- 
rect, including everything essential and excluding everybliing 
superfluous. 

5. It must be perspicuous, is. more easily intelligible than 
what is to be defined—proper, compendious, and clear. 

The expository or explanatory analysis of the contents of 
a general term is sometimes so extended as to become a 
description. Almost all scientific definitions, in order that 
they may be thoroughly understood, and be really coexten- 
sive with the name employed, are at first descriptive, next 
declarative, and last of all definitive and symbolical, the 
name-sign being translated into and incorporated with the 
scientific and technical terminology of each science. Re- 
cognizing that fact is the ground of certainty, and that 
names are the means by which the connection between phe- 
nomena and phraseology is to be made manifest, if not real, 
logic has made an endeavour to unite the formal phrase and 
the substantial fact, by reducing to a iiiiiiimum the method 
of declaring the nature of a thing; in other words, enabling 
men to economize the energy requisite in investigation, by 
abbreviating as far as possible the essential requisites of de- 
finition, and of reducing to distinctness in the mind any term 
which may be or seem to be indistinct, whatever be the mean- 
ing it is intended to express. 

Definition, when brought to logical perfection of form, only 
requires to draw the line of demarcation between one class 
and all other classes which refer to the same idea. This will 
be done with logical exactness if we show how the idea 
(to he defined) is (1) related to others by general resemblance, 
which is expressed by grenus; (2) is distinguished from them 
by certain peculiarities, which is expressed by difference. 
These two in union supply the idea of (3) the species. All the 
constant attributes and qualities come in (4) as properties^ 
and all the inconstant ones as (5) accidents. Definition 
thus provides for the distinctness of knowledge, not for the 
discovery of truth. It crystallizes what we know into formal 
perfectness; but it does not necessarily, by any act of logical 
alchemy, precipitate error and leave only the true to gladden 
the soul. Its cliief use in the culture of reason is to save us 
from ambiguities of expression. Every definition should be 
self-consistent and fixed — not so subtle as to perplex the 
mind, and not so far removed from popular use as to trouble it 
with a sense of being led astray. 

CATEGORIES AND PREDICAMENTS. 

The words ^‘predicament” and “category” have fixed 
themselves permanently in human language as modes of 
methodical classification tending to orderly thought and 
helpful to perspicuity and brevity of speech. Categories are 
the original and fundamental forms of thought, according 
to which the mind must think; the word predicament signifies 
that they are operative within the mind prior to the formation 
of language at all. Every conceivable thing, according to 
Aristotle, must belong either to one or other of these ten cate- 
gories — (1) Substance as an actual existence, material or im- 
imterial; (2) quantity, in amount or number continuous or 
^screte, &c.; (3) quality, essential properties or powers, {a) 
innate, {h) acquired, {c) sensible; (4) relation of fitness, suit- 
ability, co-ordination, dec.; (5) action, exerting power; (6) 
suffering, being subject to exerted power; (*7) where, position 
in space or place; (8) when, position in time; (9) posture, 
actual position; (10) possession, as {a) habit, (6) dothing, 
(c) endowment, &c,, which may be had and may be lost. Sir 
William Hamilton rearranged these thus: (1) being or sub- 
stance, (a) in itself, {h) by accident of; (2) quantity; ; (3); 
qufifity; or (4) relation, under which last class ,1^ ^cMea 


all the other six lower categories. Archbishop TboihsOB 
arranges all things as categorically included under the heads, 

(1) substance; (2) attribute: this he divides into (3) quantity; 
(4) quality; (6) relation; and he gives the following as modes 
of the last: (6) time; (7) space; (8) causation; (9) composi- 
tion; (10) agreement or repugnance; (11) polar opposition; 
(12) finite to infinite. The last three of these might, how- 
ever, probably he regarded as cases of contradictory coexclu- 
sions. We annotate with figures relating to the Aristotelian 
categories the following lines, intended to illustrate them: — 

A lady,^ stout, ^ too^ warmly clad,® at Bow,’' one summer day,® 
Walking® a mile to see® her son, was melted® quite away.’-® 

Kant has arranged the categories of the understanding into 
the following: — 


I. Quantity. 

(1) Unity. 

(2) Multitude. 

(3) Totality. 

II. Quality. 

(1) Reality. 

(2) Negation. 

(3) Limitation. 


III. Relation, 

(1) Substance and accident 

(2) Cause and effect. 

(3) Action and reaction. 

lY. Modality. 

(1) Possibility. 

(2) Existence. 

(3) Necessity. 


All things that lie, or come, or can he brought within these 
categories can become objects of thought and may be know- 
able, while all that transcends these, he says, is unknowable, 
unthinkable by the finite understanding. 

PREDIOABLBS. 

To the categories wliich classify knowledge {i.e. thinkable 
things) in a scientific form there succeed the predicables, as 
means of arranging objects (or rather the names of objects) in 
a systematic scheme or order of relation. They are sometimes 
called “ the five words,” and are regarded as the several attri- 
butes which may be predicated {i.e. affirmed) of things. They 
are the results of the operations of abstraction and general- 
ization. By abstraction, we withdraw our minds from con- 
sidering any except the more essential qualities of things, 
and these we collect into concepts, to which we give names. 
By generalization, we aggregate all concepts yielding similar 
impressions into classes containing and connoting the same 
special properties. Those ideas resulting from generalization 
constitute genera. A notion which is the widest and most 
universal that can be thought of and entertained in the mind 
in regard to things is (1) a genus, e.g. figure, as indicating par- 
ticularity of form; any concept of lower or less generality cap- 
able of being included in and thought of under {is. as forming 
a part of) the concept of a genus is called (2) a species, as tri- 
angle, a right-lined figure having three angles. In determining 
a species we require to realize in our minds as a unity all the 
most important qualities of a definite kind of things — those 
distinguishing features which fix and determine its place in 
the order of thought and of things; those likenesses and un- 
likenesses winch mark it out from among other objects yield- 
ing sensations and originating ideas winch enable us to con- 
ceive of them as a class. This implies that we really possess a 
complete knowledge of the things included by us in the class 
we have thus bound together in kindredness. Any quality or 
sum of qualities in which two (or more) related species agree 
with one another constitutes a genus. The summurn genus 
expresses the Iiighest generality. The categories are summa 
genera. All the species which can be co-ordinately ranged 
under the same genus are called con-species. As species are 
aggregated by a sense of likeness, they are necessarily marked 
off from one another by their differences. Difference is the 
quality or sum of qualities in which two related species {i.e. 
con-species) are unlike each other. Species unites things as 
being homogeneous; difference is the quality which shows 
them to he so far heterogeneous. Triangles are figures homo- 
geneous in having three angles, but they are heterogeneous, 
and so marked off as different from each other, by being right-, 
acute-, or oSiw^d-angled triangles. Any single quality out of 
the sum (if any) of those qualities which constitute a differ- 
ence; or any quality which, on knowing the difference, we 
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could at once infer to belong to the species characterized by 
it, is* called a property. Thus, equilateral triangles are equi- 
angular, and equi-angular triangles are equilateral. All the 
other qualities or facts by which species, or any of the indi- 
viduals of a species, impress us are accidents — are casual and 
unimportant in the relation in which we view them when we 
are reasoning regarding species. Accidents are either (1) 
inseparable or (2) separable; as (1) the largeness or smallness 
of the content of a triangle, as it must have some content, 
or (2) the symbol by which we indicate or imagine it when rea- 
soning upon it, the kind of drawing in which it is presented, 
&c. Assertions are made and concepts are formed answering 
to a threefold necessity. An essential or formal necessity 
exists when we must think of a quality as specific or generic, 
as rationality is a characteristic of man; a natural necessity 
arises when from a difference of a thing we deduce a property 
— a rational man adapts means to ends; while a necessity of 
actuality requires us to recognize a fact as being impossible, 
henceforward to be disregarded in reference to a property. 
To be born is a property of man, the date or place of his birth 
is an inseparable accident. Sound is a smnmum genus, musi- 
cal sound is a species; uniting the species with the difference 
tone or pitch are properties of musical sound; the notation 
arranges its accidents, and the mode of its audibility will show 
those which are separable and inseparable. Thus it seems 
that there are five secondary notions under one or other (or 


more) of which every term may be regarded in relation to 
each other — viz. (1) as a class consisting of higher or lower 
classes (genus); (2) as a class of individuals (species); (3) as 
a quality characterizing a class, and distinguishing it from all 
cognate or related classes (difference); (4) as a quality not 
forming the characteristic of a class, but always and pecu- 
liarly attached to one; and (6) as a quality only .sometimes 
attached to a class. 

The following rules have been laid down as governing pre- 
dicables: — 

1. The parts into which, as species, the whole is divided 
must each be separately less extensive than the divided, that 
is, the generic whole. 

2. Tlie parts into which the whole is divided must be, all 
taken together, as extensive as the divided whole. 

i 3. The parts into which a whole is divided must be miitiv 
, ally exclusive one of another their differences must be 
distinctly appreciable as opposed). This is to prevent cross 
divisions. 

I 4. Every proper logical definition must (1) include {a) the 
j nearest genus and (5) the difference, and (2) esoclude {a) any 
I property or (5) accident. 

; The main part of the foregoing instructions regarding pre- 
I dicables and definitions may be formulated concisely in the 
i tliree following tables, viz. : — 


I. Terms may be predicated of others, as 


1. Substance. 2. Attribute. 


1. Genus. 2. Species. 1. Difference. 2. Property. 3. Accident. 

II. Terms may be predicated of each other, as 

L The whole essence. 2. Part of the essence. 3. Attached to the essence or species. 

Species. | | 

I ^1 I i . 

1. Material 2. Formal 1. Peculiarly. 2. Contingently. 

Genus. Difference. Property. Accident. 

III. Definition is 

^ 

1. lilominal 2, Real 

^ ! 

. I I I I 
1. Logical, giving the meaning 2. Etymological, giving the 1. Physical, assigning the actual 2. Metaphysical, assigning the 
of the word in thought. meaning of the word as a term. parts, elements, &c. logical genus and dSerence. 


CHEMISTRY.—CHAPTER III. 

MOLECXJLAE- WEIGHTS — MOLEOUEAK UNIT OF WEIGHT — 
SPECIFIC GRAVITY OF GASES—BIVISION OF MOLEOUEES— 
ATOMS — OHEMIOAE CHANGES — ANAEYSIS — SYNTHESIS — 
COMPOUNDS — MOEECUEAR WEIGHT THE MEASURE OF MA- | 
TEEIAE — OHEMIOAE ENERGY — THE ATOMIC THEORY — 
OHEMIOAE COMBINATION — ATOMIC WEIGHT — EAW OF DEFI- 
NITE PROPORTIONS — OHEMIOAE ELEMENTS — EAW OF 
MULTIPLE PROPORTIONS — MULTIPLE ATOMS — HYDROGEN 
ATOM — TABLES OF ATOMIC WEIGHTS — ATOMIC HEAT — 
SPEOIFIO HEAT OF ELEMENTARY BODIES. 

The molecular theory of Avogadro and Ampere being taken 
as the basis of the modem system of chemistry, it enables the j 
relative weights of the molecules of aU such substances as can 
be examined in the gaseous condition to be determined; for 
if equal volumes of two gases contain the same number of 
molecules, the relative weights of these molecules must he the 
same as the relative weights of the two equal volumes of gas. 


Now, as a cubic foot of oxygen gas weighs sixteen times as 
much as a cubic foot of hydrogen gas under the same condi- 
tions, each molecule of oxygen must weigh sixteen times as 
much as each molecule of hydrogen. In all chemical calcula- 
: tions the French metrical system of measurement is adopted 
[see Natural Philosophy, Chap. II.], with the addition of 
the crith^ which equals very nearly 0‘09 of a gramme, and is 
the weight in vacuo of one litre of hydrogen gas at O*’ C. and 
with a tension of 76 centimetres of mercury, the normal height 
of the barometer. In estimating the specific gravity of gases 
this unit is employed. The density of a gas is therefore de- 
fined as the weight of one litre of the gas in criths, and its 
specific gravity as a number which indicates how many times 
i heavier the gaseous substance is than an equal volume of 
hydrogen under the same conditions of temperature and 
pressure; and since a molecule of any gas weighs as much 
more than a molecule of hydrogen as a litre of the same gas 
weighs more than a litre of hydrogen, if the hydrogen mole- 
cule were the unit of molecular weights the numlir repre- 
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senting the specific gravity of a gas would also express the 
weight of its molecules in these units. For certain reasons 
which will presently be understood the wnit of molemlar 
weight is represented by the half molecule of hydrogen, and 
therefore the whole molecule of hydrogen weighs 2 units; 
the molecule of oxygen, which is sixteen times heavier, 16x2, 
or 32; the molecule of nitrogen, which is fourteen times | 
heavier, 14x 2, or 28; so that the weight of the molecule of : 
any gas is expressed by a number equal to twice its specific \ 
gramty referred to hydrogen. The molecular weight there- 
fore of any gas or vapour is found by doubling the specific 
gravity of the gaseous substance determined with reference 
to hydrogen gas. 

So far molecules have been considered as simply differing 
from each other in weight, and no reference has been made 
to their structure. Although molecules are the limit of the : 
physical subdivision of a substance, they are themselves I 
capable of further subdivision, and the division of a molecule I 
is made apparent from the phenomena which follow. Thus, I 
taking a mass of loaf-sugar of which the weight is known, j 
and crushing it to an impalpable powder, the microscope 
shows that the powder is simply made up of small pieces 
which are nothing but smaller lumps of sugar, each one having 
the same molecular properties as the larger mass. If this 
powdered sugar is formed into a thick syrup by dissolving it 
in water, and about three or four times its volume of common 
sulphuric acid is stirred in, the syrup becomes blackened and 
swells, forming a mass of loosely coherent charcoal, which 
rises from the liquid. This charcoal has therefore been 
evolved from out of the sugar, and as each molecule of sugar 
possessed the properties of the whole mass, each individual 
molecule will have contributed its share of charcoal to the 
mass. The charcoal, on being weighed, will be found to be 
considerably lighter than the original mass of sugar. Experi- 
ment shows that another substance (water) has also been 
evolved from the sugar, and the weight of the water added 
to that of the charcoal will make up the weight of the sugar. 
Each molecule of the sugar has therefore been divided and 
resolved into charcoal and water. Charcoal or carbon (see 
table of elements given in page 91), is a simple substance and 
indivisible; but the molecule of water, which weighs 18 of 
the hydrogen %rdt of weighty may be divided chemically into 
oxygen and hydrogen gas, the combined weights of which will 
equal that of the molecule of water, the volume of hydrogen 
being in the proportion of two to one of oxygen; but oxygen 
being sixteen times as heavy as hydrogen there will be eight 
times as much oxygen produced as hydrogen, or in every nine 
parts by weight of water there are eight parts of oxygen and 
one part of hydrogen; and this being so, in each molecule of 
water there are eight parts of oxygen to one part of hydrogen, 
and as one molecule of water weighs 18 hydrogen units of 
weight, of these 18 units J or 2 units must consist of hydro- 
gen, and I or 16 units must consist of oxygen. 

This division of the molecule, which is attended with the 
destruction of the original substance and the evolution from 
it of a totally different substance, enables us to classify the 
various changes observed in nature and to define them in 
terms of the molecular theory. In some changes the sub- 
stance remains unaltered, though the external form may be 
greatly varied ; such changes are physical changes. 

Thus a bar of iron may be converted into nails, but the material 
is still iron, and although the relative position of the molecules 
has been changed they still remain undivided. In another 
class of changes the substance itself is converted into new 
substances. Thus coal, when burnt, is converted into various 
gases, collectively termed in a popular way smoke ; iron rusts 
and forms a reddish-yellow powder ; sugar is converted into 
charcoal and water. The molecules of the original substances 
are disintegrated, new molecules are formed, and new sub- 
stances evolved. Such changes are chemical changeSy and 
when the molecules themselves are subdivided, then the 
substance is said to be decomposed into its constituent parts,' 
as in the example of the sugar. When the original molecules 
combine vrith other molecules and form new molecules of 
greater weight, as in the case of iron and oxygen in the for- 
mation of rust, or coal with oxygen in the process of burning, 
then the substance is said to have comUned with another. | 


The decomposition of a substance into its constituent parts 
is termed analysis, and each product of the change weighs 
less than the original substance from which it was evolved. 
The combining of two substances together is termed synthesis, 
and the total product weighs more than either of the original 
substances alone. Thus the oxygen and hydrogen gases 
singly weighed less than the molecule of water from which 
they were evolved, and their combined weight being exactly 
that of the water proves that water is composed of oxygen 
and hydrogen gases only in the proportions evolved. The 
single product from the combustion of pure charcoal or carbon 
is carbonic dioaride (formerly known as carbonic acid), and 
weighs more than the charcoal; but the excess of weight is 
exactly equal to that of the oxygen consumed in the process 
of combustion, as may be shown by igniting a carbon fila- 
ment by means of an electric current in a closed glass vessel 
attached to a balance (fig. 1), when no change of weight 
takes place, although the carbon disappears. This, therefore, 
shows that the molecules of the carbon have combined with 

Fig. 2. 


a 



molecules of oxygen, and that the carbonic dioxide is a com- 
pound of these two substances. Thus water may be decom- 
posed into oxygen and hydrogen gases (as shown in fig. 2) 
by the electric current, and the weights of the products equal 
exactly that of the water which has disappeared. Again, 
oxygen and hydrogen may be combined together, and the 
weight of the water formed exactly equals the weight of the 
two gases consumed. Molecular weight becomes therefore the 
measure of the material. Water yields 1800 times its volume 
of the two gases above mentioned. N ow, the amount of energy 
necessary to decompose a pound of water into its constituent 
gases is equivalent to the raising a weight of 5,314,200 lbs. one 
foot high, and this enormous latent energy again becomes 


Fig. 3, 



active when the gases reunite and reproduce water. Two 
experiments will illustrate this fact. If oxygen and hydro- 
gen gases are mixed together in a rubber bag, in the exact 
proportions to form water, and a soap-bubble is blown with 
the mixed gases, as in fig. 3, so as to contain the same within 
the thin fi£i, on inflaming the bubble a deafening explosion 
takes place, showing that chemical union has been completed, 


OEJSMISTRY. 


171 


and this tremendous energy has been developed in the formation 
of a drop of water so minute that it may be held on the point 
of a pin. Again, if, instead of igniting the mixture,^ the two 
gases, in proper proportions, are burnt from the jet of a 
compound blowpipe (fig. 4), the same development of energy 
takes place, the same chemical union is efiected, and the 


f’ig. 



same product, water, is formed. In this instance the energy 
is developed under the form of intense heat, and heat is only 
another form of energy. 

When water is decomposed the qualities of the water are 
entirely lost in the properties of the two gases produced from 
it, and a certain amount of energy is absorbed in the trans- 
formation. When the water is formed the properties of 
oxygen and hydrogen are entirely lost in those of the result- 
ing liquid, and exactly the same amount of energy is set free. 
The change of water into the two gases, and that of the two 
gases into water, is attended with no loss of weight, and 
therefore it may be inferred that water and the gases are the 
same material in different forms. The only theory which 
so far gives an intelligible solution of the facts is the atomic 
theory, which assumes that hydrogen and oxygen do exist as 
such in water, preserving each its individuafity; that each 
molecule of water consists of three atoms, two of hydrogen 
and one of oxygen; that when the water is decomposed 
the molecules are broken up, and that then the oxygen atoms 
associate themselves together to form molecules of oxygen 
gas, and the hydrogen atoms to form molecules of hydrogen 
gas; and, again, when the gases recombine, that the reverse 
takes place, each atom of oxygen uniting itself to two atoms 
of hydrogen to form a molecule of water. This theory is the 
atomic theory propounded by John Dalton, wliich forms so 
prominent a part in the modem system of chemistry. For a 
long time the integrant molecules of Avogadro and the par- 
ticles of Ampere have been confused with the atoms of 
Dalton and the value which chemists of the old school 
attached to the word atom. The modern chemist assumes 
that the smallest particle of a chemical compound consists 
of a group of separate atoms; this group is caUed a molecule^ 
and is assumed to be indivisible by mechanical force, but can 
be separated into its constituent atorm by chemical means. 

The distinction between a chemical compound^ in which 
the properties of the constituents are wholly merged in those 
of the resultant product, and a misoture, in which 

the qualities of each ingredient are more or less preserved, is 
one of great importance in chemistry. If a mixture is taken 
of finely divided iron (iron reduced by hydrogen) and flowers 
of sulphur, although the mass may be rubbed together until 
it is apparently homogeneous, both substances remain un- 
changed and their qualities wholly unaltered; but when a 
portion of the same mixture of iron and sulphur is formed 
into a small conical heap and ignited at the apex the whole 
mass undergoes an entire change, the sulphur and iron dis- 
appear, and a black residue takes their place — sulpMde of 
iron. The evidence that the sulphur and the iron are still 


here is that the weight of the product is exactly equal to that 
of the sulphur and iron combined. In order to detect either 
the sulphur or the iron in this new substance chemical pro- 
cesses must be resorted to, as they cannot now be separated 
by mechanical means. In years gone by, before it was clearly 
recognized that weight is the measure of material and that 
no material is ever lost, it was supposed that substances 
underwent a transformation; and hence it was reasoned by 
the alchemists of old, if such and such transformations are 
possible, why not others? and thus many years were wasted 
in attempting to transform the baser metals into gold. 

Chemical combination always takes place, either by weight 
or measure, in certain definite proportions. Thus iron and 
sulphur maybe mixed together in any proportion, but on 
heating the mass combination only takes place in the pro- 
portion of fifty-six parts by weight of iron to thirty-two parts 
of sulphur, neither more nor less, and any excess on either 
side remains uncombined. Similarly, in the combination of 
oxygen and hydrogen, to form water eight of one and one of 
the other by weight are the chemical proportions, and any 
excess of either gas remains unchanged; and in all cases of 
chemical combination and decomposition definite proportions 
are maintained between the weights of the several constituents, 
which unite to form a compound or result from its decompo- 
sition. Modern chemistry assumes that all the small atoms 
between which the chemical union takes place have a definite 
weight, and are therefore definite portions of matter; and the 
atomic theory assumes that in the combination of sulphur and 
iron the two substances break up into atoms, that an atom 
of iron unites with an atom of sulphur to form a molecule of 
sulphide of iron, and that the combination takes place in the 
proportion by weight of fifty-six to thirty-two, which numbers 
represent the relative weights of the two sets of atoms, the 
atoms of the same substance being all similar as regards size 
and weight. In the case of water the atomic theory supposes, 
for reasons which will presently appear, that two atoms of 
hydrogen combine with one atom of oxygen in the proportion 
by weight of two to sixteen or one to eight, as before stated. 
This principle, first stated by Wenzel and Richter in 1777, is 
known in chemistry as the law of definite proportion, and 
the atomic theory was first applied in explanation of the law 
by the English chemist Dalton in 1807. 

If a small quantity of finely divided iron, in which condition 
metallic iron burns freely in air, be ignited, a new substance 
is produced called oxide of iron. On weighing the product 
it will be found to be heavier than the original weight of 
iron. Material has therefore been added to it, the iron, in 
burning, having combined with the oxygen of the air. This 
experiment, one of a number, illustrates a remarkable pro- 
perty of iron. Hundreds of different substances may be 
produced from iron by various chemical processes; but in all 
cases, when the products are weighed, it is found that a 
something has been added to the iron, and nothing ever taken 
away from it. Chemistry cannot obtain from iron a substance 
weighing less than the metal used in its production; iron 
I always remains iron. 

I In nature sixty-seven different substances have so far been 
j discovered which possess this property, that no material can 
be extracted from them save only the original substance ; in 
other words, these substances are incapable of decomposition, 
and they are therefore distinguished in chemistry as elementary 
substances table of elements, p. 91). All substances may 
therefore be resolved chemically into one or more of the sixty- 
seven elementary substances, and all substances themselves 
not elementary are formed by the union of two or more of 
these sixty-seven substances. Elementary substances can 
only combine with each other in the synthetical condition, 
and their union takes place in definite proportions by weight, 
and the proportions in which they combine are so related 
that numbers have been found for each element, and the ele- 
ments are always found to combine to form compound bodies 
in the proportions by weight of these numbers or of some 
simple multiple of them. This addition to the law of definite 
proportions is termed law of multiple proportions. In 

the table of simple elements a number has been placed against 
each substance. The same elementary substances frequently 
combine with each other in several definite proportions, and 
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these proportions, estimated by weight, are invariably those 
of these numbers or their simple multiples. For example, 
carbon forms two compounds with oxygen, which contain 
the relative number of parts by weight of each element as 
indicated — 


Compounds. 

Symbols. ; 

Carbon, parts 
^ by Weight. 

Oxygen, parts 
by Weight. 

Carbonic Oxide, , 

00 

12 

16 

Carbonic Dioxide, . 

COj 

12 

32 


The carbonic oxide is a colourless, tasteless gas, a little 
lighter than air. It acts as a strong poison, producing death 
when inhaled even in very small quantities. The fatal results 
from the fumes of burning charcoal or from limekilns is due 
to the presence of this gas. Carbonic dioxide or carbonic 
acid is colourless and inodorous, with a slightly acid taste; it 
forms the choJce-damp of the coal mines, is given off in the 
process of fermentation, and occurs frequently at the bottom 
of old wells. It is given off in respiration and evolved in the 
combustion of coal gas. This gas is always found in larger 
quantities in dwelling-rooms than in the open air. When a 
room contains O' 10 per cent, of this gas the air is unfit for 
continued respiration. 

There are five compounds of nitrogen and oxygen, whose 
composition, in parts, by weight is as follows : — 


Compounds of Nitrogen. 

Sym- 

bols. 

Nitrogen, 
parts by 
Weight. 

Oxygen, parts 
by Weight. 

Nitrous Oxide, . . . . 


28 

16 

or 14 

8 

Nitric Oxide, . . . . . 

NO 

14 

16 

“ 14 

16 

Dinitric Trioxide, . . . 

NA 

28 

48 

“ 14 

24 

Nitric Peroxide, . . . . 

no; 

14 

32 

« 14 

32 

Dinitric Pen toxide, . . . 


28 

80 

« 14 

40 


Fluorides of manganese are formed by compounds of man- 
ganese and fluorine % weight as follows : — 


Fluorides of Manganese. 

Sym- 

bols. 

Manganese 
parts by 
Weight. 

Fluorine, parts 
by Weight. 

B'langanous Fluoride, . . 

MnFa 

55 

38 (-2x19) 

Dimanganic Hexafluoride, 

MnFs 

55 

57 (-3x19) 

Manganic Fluoride, . . , 

MnF4 

55 

76 (-4x19) 

Dimanganic Fluoride, . . 

MnFs 

55 

114 (-6x19) 


Such examples may be multiplied without number. 

Again, the two numbers, or their multiples, which express 
the proportions in which each of two elements combine with 
a tliird, express likewise the proportions in which they unite 
with each other. For instance, 

32 parts of sulphur, 8, combine with 71 parts of chlorine, Cl 
56 “ iron, Fe, 71 « 

56 “ ** “ “ 32 ‘‘ sulphur, S. 

14 “ nitrogen, N, “3x127=381 “ iodine, I. 

3 “ hydrogen, H, “ 381 “ “ “ 

3 “ “ “ “ 14 “ nitrogen, K 

The atomic theory affords a simple explanation of the 
whole of these combination-phenomena. If there are as 
many kinds of atoms as there are elementary substances, and 
all the atoms of the same element have the same weight, and 
the proportional numbers express the relative weight of the 
different atoms, and if combination consists merely in the 
union between atoms, and chemical changes are determined 
by their aggregation, separation, or displacement, the manner 
in which these results are produced may be understood; for 
when two elementary substances combine either a single 
atom or some definite number of atoms of one unit with a 
definite number of atoms of the other, the combination 
must take place either in the proportion of their relative 
weights or in some simple multiple of tha^ propt^ion^ and 
when in any chemical change a new grouping of the atoms, 


takes place the same relative proportions musr be maintained. 
From what has been stated it will be seen that the molecules 
of every compound substance are aggregates of at least two 
atoms each. With elementary substances there are many 
whose molecules are never subdivided, the molecule and the 
atom then being identical, but there are several of which the 
molecule can be shown to consist of two or more atoms. The 
molecules of phosphorus probably consist of four atoms, those 
of oxygen, hydrogen, nitrogen, chlorine, bromine, and iodine 
of two atoms. 

The hydrogen molecule, consisting of two atoms, will now 
explain why the unit of weight has been taken as the half of 
a hydrogen molecule or the hydrogen atom. The hydrogen 
atom is the smallest portion of matter tliat has yet been 
recognized in nature. As before stated, the specific gravity 
of a gas referred to hydrogen is the weight of the molecule as 
compared with the hydrogen molecule, and twice the specific 
gravity of a gas is therefore the weight of its molecule in 
hydrogen atoms. 

The atomic weights of the molecules of the compounds of 
oxygen, hydrogen, carbon, and chlorine, in terms of the unit 
of weight, the hydrogen atom, are given in the annexed 
tables. 

ATOMIC WEIGHT OP OXYGEN. 


Compounds of Oxygen. 

Weight of 
Molecule. 

Weight of 
Oxygen in 
Molecule. 

Water, . 

18 

16 

Carbonic Oxide, 

28 

16 

Nitric Oxide, ....... 

30 

16 

Alcohol, 

, 46 

16 

Ether, ......... 

74 

16 

Carbonic Dioxide, 

44 

32 

Nitric Dioxide, . , . . . . 

46 

32 

Sulphurous Dioxide, 

64 

32 

Acetic Acid, ....... 

60 

48 

Sulphuric Trioxide, .... . 

80 

48 

Methylic Borate, . , . , . . 

104 

48 

Ethylic Borate, . . , . . . 

146 

48 

Ethylic Silicate, , . . ... 

208 

64 

Osmic Tetroxide, . . . ... 

263*2 

64 

Oxygen Gas, . 

'32 j 

32 


Two facts in this table of atomic weights of oxygen com- 
pounds demand attention. The first is that the smallest 
weight of oxygen in any of the molecules is equal to sixteen 
hydrogen atoms; and second, that all the other weights are 
simple multiples of this number, and the sixteen hydrogen 
atoms, the smallest weight of oxygen known to exist in any 
molecule, must be the weight of the oxygen atom. 


ATOMIC WEIGHT OP HYEEOGEN. 


Compounds of Hydrogen. 

Weight of 
Molecule. 

Weight of 
Hydrogen in 
Molecule, 

Hydrochloric Acid, 




36*5 

1 

Hydrobromic Acid, 




81 

1 

Hydriodic Acid, . 




128 

1 

Hydrocyanic Acid, 




27 

1 

Water, .... 




18 


Hydric Sulphide, . 

• . . 



34 

2 ' 

Hydric Selenide, . 

• • • 



81*5 

2 

Formic Acid, . . 




46 

2 

Ammonia Gas, . . 


« 


17 

3 

Hydric Phosphide, 


• 


34 

3 

Hydric Arsenide, , 

. « . 

« 


78 

3 

Acetic Acid, . . 

... 



60 

4 

Olefiant Gas, . , 

• . * 



28 

4 

Marsh Gas, . . . 

» * • 



16 

4 

Alcohol, .... 




46 

6 

Ether, .... 

... • 



74 

10 

Hydrogen Gas, 




2 

2 




'V \ 

V '.V- 
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Here the smllest quantity of hydrogen in any molecule 
weighs one atom, and the quantities of this elementary sub- 
stance in the molecules of its various compounds are in 
every case whole multiples of the hydrogen atom, and as 
the molecule of hydrogen gas weighs two atoms it consists 
of two atoms. 


ATOMIC WEIGHT OP 

CARBON. 


Compounds of Carbon. 

Weight of 
Molecule. 

Weight of 
Carb^on in 
Molecule. 

Marsh . Gas, . ’ , . ... , ... 

16 

12 

Olefiant Gas, 

28 

24 

Propylic Alcohol, . ' 

60 

36 

Ether, 

74 

48 

Amylic Alcohol, 

88 

60 

Triethystibine, ....... 

209 

72 

Toluol, . 

98 

i 84 

Oil of Wintergreen, . , , , . 

162 

96 

Cumol, 

120 

108 

Oil of Turpentine, 

136 

120 

Amyl Benzol, 

148 

132 

Bipheny Lamine, 

169 

144 

Carbon, 

12 

12 



This table shows a similar constancy in the multiple of 
twelve, and ail molecules of carbon compounds whose weight 
is known contain either twelve hydrogen atoms of the ele- 
mentary substance or some whole multiple of twelve hydrogen 
atoms. 

ATOMIC WEIGHTS OF CHLORINE. 


Compounds of Chlorine. 


Hydrochloric Acid, . 
Acetylic Chloride, . . 
Ithylic Chloride, . . 

Phosgene Gas, . . . 

Bicarbonic Bichloride, 
Chromic Oxychloride,. 
Arsenious Chloride, . 
Boric Chloride, . . . 
Phosphorous Chloride, 
Carbonic Tetracliloride, 
Bicarbonic Tetrachloride, 
Silicic Chloride, . . 
Tantalic Chloride, . . 
Columbic Chloride, . 
Aiuminic Chloride, . 
Bicarbonic Hexachloride, 
Chlorine Gas, . . . 


Weight of 
Molecule. 

Weight of 
Chlorine in 
]\Iolecule. 

36*5 

35*5 

78*5 

35*5 

€4*6 

35*6 

99 

71 

95 

71 

166*2 

71 

181*5 

106*5 

117*5 

106*5 

137*6 

106*5 

154 

^ 142 

166 

142 

170 

142 

369*4 

177*5 

271*4 

177*5 

267*8 

213 

237 

213 

71 

71 


The smallest weight of chlorine in a molecule is 35*5 hydro- 
gen atoms, and tliis number or a multiple of it appears 
in all the other molecules. If, therefore, the atoms of chlorine 
weigh 35*6 hydrogen units, reference to the table will show 
that the molecule of hydrochloric acid contains one chlorine 
atom, the molecule of phosgene gas two atoms, the molecule 
of phosphorous chloride three atoms, silicic chloride four 
atoms, and the molecule of aiuminic chloride six atoms; and 
as the molecule of chlorine gas is twice as heavy as the atom 
it consists of two atoms. 

Bulong and Petit observed that when equal weights of 
different bodies are raised through the same number of degrees 
of temperature they take up different amounts of heat; that 
is, different bodies possess different capacities for heat, and 
exhibit no simple relation among themselves. For instance, 
the amount of heat required to raise a kilogramme of water 
through 100° C. is thirty-one times as large as that required 
to raise the same weight of platinum through the same degrees 
of temperature; or the same amount of heat which raises one 
kilogramme of water through 100° C. will raise thirty-one 
kilogrammes of platinum through the same temperature. 


The specific heat of platinum is therefore or 0*032 ; 
that of water being taken as the unit. [See Natural 
Philosophy,] The specific heat of the same substance 
varies according as the substance is solid, liquid, or gaseous ; 
but if, instead of equal weights, quantities be taken in the 
proportion of the atomic weights, the numbers expressing 
the capacity for heat of the atoms are very nearly equal, 
showing that some exceedingly intimate connection must 
exist between the relation of bodies to heat and their 
chemical nature. This is clearly shown if the specific heats 
of the elements are multiplied by the corresponding atomic 
weights. In the following table the solid and liquid elemen- 
tary substances are arranged in the order of their specific 
heats, as determined by the French physicist Begnault ; and 
this order will be found to be the inverse of the atomic 
weights: — 

SPBOIPIO HEAT OF ELEMENTARY BODIES. 


Elements. 

Specific 
Heat of 
Water— 1, 

Atomic 

Weights. 

Product of 
Specific Heat 
X Atomic 
Weight 

Lithium, ...... 

0*9408 

7*0 

6*59 

Sodium, 

0-2934 

23*0 

6*75 

Magnesium, 

0*2499 

24*0 

6*00 

Aluminium, 

0*2143 

27-5 

5*89 

Phosphorus, 

0*1887 

31*0 

5*85 

Sulphur (native), . . . 

0*1776 

32*0 

5*68 

Potassium, ..... 

0*1696 

39*0 

6*61 

Manganese, 

0*1217 

55-0 

6*69 

Iron, . . . ... , 

0*1138 

56*0 

6-37 

Nickel, ...... 

0*1108 

58-7 

6*60 

Cobalt, 

Copper, 

0*1073 

58-7 

6*30 

0*0951 

63*5 

6*04 

Zinc, 

Arsenic, 

0*0955 

65*2 

6*26 

0*0814 

76-0 

6-11 

Selenium (metallic), . . 

0*0761 

79*4 

6*02 

Bromine (solid), . . . 

0*0843 

80*0 

6*75 

Molybdenum (impure), . 

0*0722 

96*0 

6*93 

Rhodium, 

0*0580 

104-4 

6*07 

Palladium, ... . . 

0*0593 

106*6 

6*32 

Silver, ....... 

0*0570 

108*0 

6*16 

Cadmium (impure), . . 

0*0667 

112-0 

6*35 

Tin, ....... 

Antimony, . . . , . 

0*0562 

118-0 

6*63 

0*0508 

120-3 

6*11 

Iodine, ...... 

0*0541 

127*0 

6*87 

Tellurium, . . . . , 
Tungsten, ... . . 

0*0474 

128-0 ' 

6*06 

0*0334 

184*0 

6*15 

Gold, , .... . . 

0*0324 

197*0 i 

6*38 

Platinum, . . . . , 

0*0324 

197*4 ^ 

6*39 

Iridium, 

0*0326 

198-0 ! 

6*46 

Osmium, . . .. . . 
Mercury (solid), . . . . 

0*0311 

199*2 

6*20 

0*0319 

200-0 

6*38 

Thallium, ...... 

0*0335 

204-0 

6-84 

Lead, ....... 

Bismuth, . ... , . 

. 0*0314 

207*0 

6*50 

0*0308 

210*0 

6*48 

Boron (crystallized), . . 

0*2500 

11*0 

2*75 

Carbon (diamond), . . . 

0*1469 

12*0 

1*76 

Carbon (graphite), . . . 

0*2008 

12*0 

2*41 

Carbon (wood charcoal), . 

0*2415 

12*0 

2-90 

Silicon (crystallized), . . 

0*1774 

28*0 

4*97 


The specific heats of the elements are therefore very closely 
proportional to their atomic weights, the mean value being 
6*4, which may be taken to represent the atomic heat of the 
several elements. The specific heat therefore affords a means 
of checking the atomic weight of a metal, or of ascertaining 
it in a doubtful case. In the case of the new element 
thallium, discovered by Crookes, at first doubts were raised 
whether it was to be classed with lead or the alkali metals ; 
if with lead, its atomic weight must be 407*2 ; if placed with 
the alkali metals, its atomic weight would be 203*6. 
The specific heat of thallium was found to be 0*033, and 
when this is divided into 6*4, the common atomic heat of the 
metals, the number is 194, which is much nearer to 203*6 


174 


MUSIC. 


fchan to 407*2. The difference between 194 and 203*6 pro- 
bably arises from the great difficulty of accurately determining 
the specific heat of bodies, and the errors arising from varia- 
tions of physical condition. Carbon, boron, and silicon were 
formerly regarded as exceptions to the law of atomic heats, 
their heats being considerably below the mean of those of the 
other elements. Weber has, however, lately shown that the 
specific heats of these three bodies increase rapidly at higher 
temperatures, and that at particular temperatures they be- 
come constant, giving for the atomic heat a mean value of 
about 6’0, which is nearly the same as the other elements 
of small atomic weight. 

Specific Heat. Atomic Weight. Atomic Heat. 


Silicon, . 

. 

. 0*203 ... 

28 ... 

5*7 

Carbon, . 


. 0*467 ... 

12 ... 

5*6 

Boron, . 

. . 

. 0*5 ... 

11 ... 

5*5 


MUSIC.— IFTRODUCTION. 

MUSIC AS A SOUKOE OF PLEASURE AND SUBJECT OF STUDY. 

“What is music?” is a question, like a good many others, 
much more easily asked than answered. “ This,” said a late 
eminent musician, holding up a printed sheet, “is music.” 
To him, who had acquired the musician’s faculty spoken of 
by Dr. Hullah, “ of hearing with his eyes, and seeing with 
Ms ears,” that sheet indeed was music;- but to an ordinary 
individual it would be simply a sheet of paper dotted over 
with certain characters — nothing could be heard, “ Music,” 
says Dr. Johnson in his dictionary, “is the science of sound;” 
but acoustics, of which music forms an integral part, has been 
similarly defined. Yet it is very well known that we may 
have acoustical properties in perfection without having music. 
To most people the lexicographer’s phrase would convey no 
real idea of the nature and character of that artistic concord 
of harmonious sounds with which our subject deals. 

Mozart has left on record the interesting fact that Ms 
greatest and most beautiful conceptions were fully perfected 
in Ms own mind before he began to write them down, and he 
speaks of the thrill of pleasure which pervaded his whole 
being as Ms subject enlarged itself, became methodized and 
defined; so that the whole score, however long it might be, 
stood, like a beautiful picture or a fine statue, clearly and 
lully before him, and he could survey it at a glance. “ All 
this,” said Mozart, “fires my soul; the delight it gives me I 
cannot express.” But even Mozart confessed that the actual 
hearing of the instruments and voices brought to him a still 
higher and more intense joy. Both the conception and the 
execution were to him music; yet it was from the actual hear- 
ing of the ear that even he derived the greatest pleasure. 
This was to him the outward manifestation of Ms inward 
feelings and emotions. It is, in truth, almost impossible to 
give in words any true conception of the nature of music, or 
to have, even in thought, a proper idea of its character Fo 
man born blind can possibly conceive, far less enjoy thoroughly, 
the beauties of earth, air, and sea, or imagine the glories of 
the firmament; and no words can possibly convey to him 
any just idea of the brilliancy of their colouring or of the 
grandeur and magnificence of their scenery. So, to know 
music we must hear it; then only can we realize its power; 
then only can we feel its charms. 

Music differs from ail the other arts in tMs: it cannot be 
seen, nor is it available to the sense of touch. It is fleeting 
in its nature, and, if we may so speak, spiritual in its essence. 
The painter hangs bis picture before us; Ms work is finished; 
we have but to look upon it to perceive its merits or feel its 
defects. The sculptor sets up Ms statue ; there it stands, 
with nothing to mar its proportions, a proof and a memorial 
of Ms skiU. Even so with the architect. But the work of 
the musician, although finished, may never be heard other- 
wise than as Mozart first heard Ms strains, in imagination. 
It is the eye that other artists endeavour to gratify ; it is the 
ear the musician requires to satisfy* The fe»ncy, the under- 
standing, the feelings, the emotions — these aU are faculties 
wMch Ms art is designed to play upon and to please. Very 
rarely, however, can the composer be Ms own perfomer, and 


hence, for the accomplishment of Ms artistic purposes, he is 
dependent upon others. He must invoke the aid of Ms 
orchestra or choir, or both combined, and it is when the 
“ stented string,” as Burns calls it, is vibrating under skilful 
fingers, and that best of all instruments, the human voice, is 
pouring forth its wondrous and heart-touching tones, that we 
have music. 

The musician has, however, this advantage over Ms fellow- 
artists — his work loses notMng through age. “ Literature,” 
as some one has said, “is the immortality of speech;” so 
notation, or the art of representing sounds by signs, is the 
means for the registration and preservation of music. The 
beautiful picture may become old, wrinkled, and torn ; the 
exquisite statue may crumble into dust, and the noble build- 
ing may moulder away; but music written centuries ago can 
thrill the heart now even as then. Are not the works of the 
ancient poets, philosophers, and orators still used as our 
models? They are embalmed in books, although even the 
land in wMch these books were written has become a wilder- 
ness. Even so the choral melodies of Gregory the Great, 
when heard in all their originality, simplicity, and beauty, 
and the more elaborate strains of the masterly Palestrina, can 
touch the human heart now as they did hundreds of years 
ago. The works of Handel were perhaps never so worthily 
performed as they have been within the last few years; and 
who can tell but that they will be even more fascinatingly 
interpreted many centuries hence? In the work of the true 
musical genius time reveals new beauties and presents fresh 
attractions. 

Of the elements wMch go to make up music, and the 
science into which these elements have been wrought, we 
can, however, acquire a little more knowledge. Instead 
therefore of merely giving a dissertation on the music of the 
ancients, about wMch very little is really known, and that 
little of no great interest except to a select few, or attempt- 
ing to produce a Mstorical sketch of the rise and progress 
of modern music, wMch to a large extent must mainly be 
biographical, the design of these chapters will be to give 
practical hints and supply useful exercises to those who really 
wish, not only to understand musical notation, but to have 
the power of reading ordinary music with ease and pleasure, 
and to assist the student in gaining that power, scarcely less 
desirable, of being able to listen to music with intelligent 
appreciation. 

In doing so, dry technical details shall as far as possible be 
avoided; names and signs will be introduced only when they 
are actually required; and exercises designed to impress upon 
the mind every new thing taught will be constantly sup- 
plied. Long ago the wise man said “ there is notMng new 
under the sun.” Since that time men have been constantly 
arranging and rearranging old ideas, so that the modern 
Solomon who would give to any piece of work the appearance 
of novelty has before Mm no easy task. Something, however, 
of freshness is here attempted in the combination of sim- 
plicity and directness — pursued with so much success by 
John Curwen and Ms followers — with the undeniable pic- 
torial advantages of the standard notation. The one nota- 
tion will illustrate and explain the other. The principle of 
key-relationship, so important to vocalists and instrumental- 
ists, and of such surpassing interest to the composer, will con- 
stantly be kept in view, and no effort will be spared to make 
the study at once interesting, attractive, and beneficial. 


CHAPTER 1. 

MODES OF BEFRESENTINO SOUNDS ON FAPER — THE STAFF 
AND THE TONIO SOL-FA NOTATIONS — THE TONIC CHORD. 

Sounds, of whatever kind, are the result of vibrations or 
waves in the atmosphere (see Fatural Philosophy, article 
“Acoustics”). To produce musical sounds, however, these 
vibrations must be regular and continuous, as is the case when 
a bow is drawn across the tightened string of a violin, or when 
we blow uniformly into a tube or pipe, and so set into regular 
vibratory motion the air wMch the pipe contains. Foise of 
any kind, such as that produced by a cart passing along the 
street, or that produced by the rasping of a file, &c., cause.** 
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these vibmtions to reach ou^ nerves at irregular 

periods. In every sound of the speaking voice there is a 
change called an inflection, i.e. a constant gliding up or down. 
Musical sounds may vary in many particulars ; the most ^sOy 
observed of these is difference in height or depth, technically 
called 

The pitch of a tone depends upon the number of atmo- 
spheric vibrations which occur in any specified unit of time, 
of which that tone is the result. The greater the number of 
vibrations the higher or shriller will the tone be, and vice 
The sounds obtained from the right-hand side of 
the pianoforte are said to be high, and those from the 
left low. 

The two most prominent elements in music are time and 
tune. We shall take the latter of these first. 

Tune consists of a succession of sounds standing, as we may 
say, at certain distances, in pitch, /rom each other, obe;png 
certain laws in relation to^ and performing certain functions 
/or, each other. These sounds taken collectively are termed 
a scale. At the head of these sounds, and as it were king 
over them, is the key-sound or key-tone, sometimes called 
the tonic. Before we can produce anything in the nature of 
a tune or melody we must first have a key-tone. It is the 
sound from which all the others rise, the sound on which they 
depend as the tune proceeds, and upon which they rest when 
it closes. For singing purposes this key-tone is called Boh.* 
When we have fixed our Doh^ which may be at any pitch 
suitable for our purpose, immediately the other sounds of the 
scale spring into existence and perform their several func- 
tions around it. Let us study these in the order of their 
importance. 

Experience teaches us that the tone of the scale next in 
importance to Boh is found at the distance of what is called 
a fifth above it. The distance between, or difference in pitch 
between, any two sounds is called an interval (intervals in 
music are always inclusive, i,e. the sound with which we begin 
and that with which we finish are both counted). The singing 
name of the new sound is Soh: sometimes it is called the 
dominant. 

Musical sounds are usually represented by characters called 
which appear on a series of five parallel lines with 
spaces between, collectively termed the staff. The lines and 
spaces of the staff are counted upwards. Thus the lowest 
line is called the first line, the space between that and the 
line next above it is called the first space, and so on with all 
the other lines and spaces. Every line and every space counts 
one degree of the scaie. Occasionally lines are required addi- 
tional to those contained in the staff. These, whether added 
above or below, are called ledger lines, and their office is to 
supplement the ordinary staff; they and the spaces between 
them are always counted outwards from the staff, the first 
line being always next the staff, whether above or below it — 


MODULATOR. 


LEDGEB LINES. 

— ABOV 


Another mode of representing musical sounds, and one which 
is being extensively used at the 
present time, is that known as the 
Tonic Sol-fa method. This was 
devised about 1840 by Miss Glover 
of Norwicli, but greatly improved 
and popularized by the late Rev. 

John Curwen of Plaistow, who 
indeed made it his life work. In 
this method or notation the sounds 
are represented entirely by means 
of the sol-fa syllables mentioned 
above, and, further on, by other 
syllables auxiliary thereto. These 
syllables are first presented to the 
eye on a kind of musical ladder 
called a modulatory upon which 
the student must be so exercised 
that unconsciously he will have 
stamped upon his mind and mem- 
ory a mental scale that will enable 
him to see the notes rising and 
falling, when in subsequent exer- 
cises these syllables (or their ini- 
tial letters) are placed horizontally, 
and no rising or falling is appa- 
rent to the ordinary observer. The 
following illustration is the scale 
of C, first in the standard nota- 
tion, and underneath according to 
the sol-fa plan. It will here be 
seen that the staff notation shows 
at a glance the height or pitch of 
any note as compared with those 
wMch precede or follow it, while 
in the tonic sol-fa notation this 
is only shown in the modulator, 
which the singer or player must 
ever bear in mind. 


* The Sol-feggio names now so generally used in connection with 
the scale were first employed by a monk named Guido d’Arezzo, in 
the eleventh century, and were, it is said, suggested by the constant 
use of a Latin hymn to John the Baptist, in a verse of which these 
syllables begin the different lines, thus; — 

JJt queant laxis iJesonare fibris 
Jftra gestorum jFamuli tuorum, 
iSblve pollutis Labiis reatum, 

Sancte Johannes. 

For vocal purposes Ut has been changed into Dob, and Si or Te has 
been added in modem systems. 



j_j I j j J J f..r_rA J 
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In singing the body should be held in an upright and easy 
position. Standing promotes the healthy use of all the facul- 
ties used for vocal purposes. The mouth should be freely 
opened, the tongue he allowed to remain flat, and the breath 
ought to be held back. In the earlier steps it will be a great 
assistance to the student if there is at hand a friend having 
some musical knowledge, who is gifted with a correct ear and 
a tuneful voice. To the beginner in any art the advantages 
of a good model, and of kind, sympathetic criticism, cannot be 
over-estimated. Failing a friend who can sing well, one who 
can play the pianoforte or other instrument may be called in 
to assist, and to make sure that the different sounds are cor- 
rectly taken; but it will be well for any person who wishes 
to gain independent power to have recourse to instrumental 
aid as seldom as possible. In the belief that nearly every 
beginner will be able to procure assistance in one or other of 
these ways, signs known as clefs, flats, sharps, &c., which at 
this stage might be imperfectly understood, will not at pre- 
sent be introduced. 

If we now take a certain sound called G as our Boh, and 
place it on the first ledger line below the staff, we find that 
Soh demands to be placed on the second line, as that is the 
ffih degree (inclusive) above Boh. 

EKeroise 1.— non on first ledoer line below staff. 




, Boll Soli Soh Boh Soh Soh Boh 

There being, as already stated, a certain fixed distance be- 
tween these two sounds, it follows that if we change the pod- 
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tion of Boh that of Soh must be altered accordingly. Thus 
if Boh is placed in the first space, Soh will appear in the 
tliird. The following is the same exercise as tlrat given above, 
only higher in pitch:— 

Exercise 2. — noH on fiust space. 


d s s d s 3 d 

Underneath we give the same exercise, Boh in various posi- 
tions, but the relation of Soh to Boh and Boh to Soh remains 
in each case the same:— 


Exercise 3, — noH on fibst line. 



The student should now exercise himself in striking with ins 
voice the Soh to any given Boh. 

The tone of the scale which stands third in order of im- 
portance finds a place for itself almost midway between Boh 
and Soh. It is sometimes called the mediant; its singing 
name is Me. If Boh is placed in the first space, Me takes 
the second, and Soh the third. It will help the student to 
recognize these notes if he remembers this fact, to which Mr. 
Curwen first called attention— viz. that Boh, Me, and Soh are 
similarly placed. Thus, if Boh is in a space, Me and Soh 
will be in the adjacent spaces above; if Boh is on a line, Me 
and Soh will appear on the next higher lines. 

The following exercises should now be studied and prac- 
tised. It will be advisable to take breath at the notes marked 
thus*: — 

Exercise S.- — non in first space. 


. ! .... 1 j J ■ a ■'.i:. J 

.it . |& |(t . J 
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Exercise 6.— non on second dine. 

5l« 



Boh may in each case be taken at a different pitch, and the 
above exercises repeated with the new pitch chosen. 

It has been found that the ordinary musical scale is limited 
tw seven sounds, and that going higher or lower the eighth 
sound is so like the first that in practice it is regarded as the 
same. Almost the only difference between two sounds thus 
related is that of pitch, the eighth note above having exactly 
double the number of vibrations required for the production of 
the first. These new sounds are called the octaves, or eighths 
of those already explained. When the singing names are 
given, it is found useful, for distinction’s sake, to mark 
the upper octaves with the figure 1 (or 2) above, and the. 
lower with the figure 1 (or 2) beneath, e. 0 , m*, s’, for 

the higher octaves, S|, m,, di, B& for the lower. 


Study in the following exercises the position and effect oS 
upper and lower octave Boh, Soh, and Me:— 

Exercise 8 . — doh on first dine, upper doh' in ' ^ 

FOURTH SPACE. 
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Exercise 9. — doh on second line with dower soh. 
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Exercise 10 . — doh on first dedcer dine bedow, with 

UPPER DOH AND MB. 
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These exercises may, as formerly, be practised with Boh taken 
at a different pitch. 

Hitherto our practical exercises have been dealing with 
tune, but another element, as was mentioned above, is of 
equal importance in music— viz. time. This word when used 
musically is not understood in its ordinary seiise; it does not 
mean so many hours, days, or weeks, but has reference, first, to 
the degree of force with which different tones are struck, called 
accent or stress ; second, to the relative duration of sounds, as 
for instance, one sound may require to be held (z.e. sustained 
in tone) longer or shorter than another — this is commonly 
termed rkyikm; and third, one tune may require to be sung 
more quickly than another, or one person may sing any given 
tune slow, and another may sing it quick — this is called vari- 
ously time-rate, rate of speed, rate of movement, &c. The 
term time-rate will suit our purpose sufficiently well. 

Accent or stress in music, as in poetry, must come regularly. 
Thus if we repeat the first line of the well-known song, 

“ Ye banks and braes o’ bonnie Boon,” 

we find that the syllables are alternately soft and loud, and 
that the voice naturally dwells and strikes with greater force 
upon the words “banks,” “braes,” “Boon,” and the first 
syllable of “ bonnie.” If now we proceed to adapt this line 
to music, we find that signs are required to show, first, on 
which notes this force or stress (accent) is to fall; second, the 
comparative length or duration of the different notes to each 
other (the rhythm); and third, the rate of speed (time-rate) 
at which the whole line should be sung. 

Accent is shown in the ordinary notation by perpendi- 
cular lines, called bars, drawn through the staff, in this 
manner: — 


The note which follows the bar is always that on which the 
greatest stress or accent must fall. There are no signs for 
the subordinate accents, but we know that accents in music 
come regularly, and that therefore these must occur in uni- 
form relation to the strong accent. In the tonic sol-fa aU 
the accents are shown, and each has its own particular sign. 
These time signs have the advantage of fiuniliarity, being 
drawn for the most part from those which appear on the 
ordinary printed page; thus the colon (;) placed before a 
note shows that it hears the soft or weak accent {i.e, is un- 
accented), the long upright line placed before a note shows 
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as in the standard notation, that there the strong accent has 
to fell. Exercise 10 might he written thus:— 




5t 




I d': 


d':s |m :<i im :s |d‘ :s |m':d‘ is Id*: 


Here the bars show that the accent comes on the first note, 
the second is unaccented, the third is accented, and so on. 
The two upright lines at the end, called a double har^ indicate 
that the tune or strain is finished. The distance from one 
accented note to the next is called a meamre.'^ The last note 
of Exercise 10 is intended to be held (t>. sounded) twice as 
long as the others. It is therefore written oval and open in 
the head, and is called a minim. The notes used hitherto 
are called One minim is equal to two crotchets, 

which is generally put in this form — one I® — T i* ; in other 
words, if we give one beat or motion of the hand for the 
crotchet, the minim will require to get two. In sol-fa the 
dash (• — ) put in place of a note shows that the previous note 
is continued. Exercise 10 would thus have two beats in 
each measure. 

Study the following exercise and endeavour to execute it, 
with proper observance of tune, time (duration), and accent 
Sing softly:— 

Eacerciso 11, — ^POH IN FIRST nEBGEB SFAOB BELOW, 


r 
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Eacercise 12,— noH in first space. 

if, 


m 








d:si Im:— Im :d Is:— Is :m Id* :s |m :s Id: 


Ihcereise 13. — ^doh on first line, begins on 

UNAOOENTEI) NOTE. 

if :^c J. S. 
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The student ought now to notice that each of these sounds 
produces an effect upon the mind peculiar to itself. Doh may 
be termed the strong tone, Soh the bright tone, and Me the 
calm, steady, or peaceful tone. These “ mental effects ” have 
been brought into great prominence of late years, through 
the writings and teaching of Mr. Curwen, though their assist- 
ance to the memory of the learner in associating sounds with 
syllables was long ago apparent even to Q-uido. “ He ob- 
served,” says Hawkins (vol. i. p. 157), “ that in a short time 
the idea of association between the syllables and the notes 

* The word bar is commonly used to express this sense also, as in 
the phrase “ so many bars of music ; ” but as the word bar really de- 
scribes only the upright lines, and not the spaces between them, we 
prefer to follow the example of Mr. Ourwen, Dr. Stainer, and others, 
and call this a measure. 

VOL. I. 


would become so strong as to make it almost impossible to 
misapply them.” 

It very frequently happens that a note of longer dui^tion than 
the Tninim ^ and another of shorter duration than the crotchet, 
are required. These are called respectively semihre've and 
quaver. In form, the semibreve is the same as the minim, 
but without the stem, and the quaver is the same in form as 
the crotchet, but with a little line or hook attached to the 
stem: 

Semibreve. 




Sometimes, for conveni- 
ence^ sake, quavers are 

Quaver. grouped in this way. Or thus. 


- -- , 
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In sql-fe, greater duration for any note is indicated by 
simply putting an additional dash for every new beat (gener- 
ally termed a pulse) that is to be given to it. The following 
note would therefore get four pulses or beats, i.e. one for the 
note itself and one for every dash or horizontal line — 


11* 
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In singing this note the third pulse is not to be struck with 
so much force as the first. It is called the medium accent, 
and is shown by a short instead of a long upright line. 

If two notes are to be sung in the time of one pulse or 
beat, they are called half -pulses, and the two must be written 
in the space allotted to that pulse, a period or dot (,) being 
placed exactly in the centre to show that the pulse is equally 
divided, thus: — 

Half -pulses, 

|d.d:d .did .d:d .dll 


It is essential to notice not only the form of a note, but its 
place on the staff. The former indicates its duration or value, 
the latter its particular height or pitch. 

Exercises in Time. — One semibreve is equal to two minims. 
In the following exercise therefore give four beats or taps of 
the hand to the semibreve, and two to each of the minims: — 

Semibreve, 

four beats. Minim, two beats each. 
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A minim is equal to two crotchets; a semibreve is therefore 
equal to four. Sing in time as before — 


Four beats. 


Two beats each. 


One beat each. 
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A quaver, being only half as long as a crotchet, wiU get only 
lialf a. beat, i.e. two quavers will go to a beat — 

Four. Two. Two, One. Half -beats each. 


jjd:— 1— jd:-ld:— jd :d |d-d:d.dj(i.d;d |d jj 

Study time alone in the following exercise: — 

23—24 
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Exercise 
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Study Exercise 15 first for time alone, and then for time and 
tune together. 

Exercise 15. — poue beats in the measure — doh in 

FIRST EEDGER 8PA0E BELOW. 



f.s.s id :m.mls :d‘ |in.in :s .s jm.mis .s |dH-:-| 


A dot placed after a note lengthens its duration by one-half; 
thus in the following the minims with the dot after them 
(called dotted minims) get three beats each:— 

Exercise 16. — four beats in the measure— boh on 

FIRST LINE. 

From Dr. Mason. 










d |m :m.m|d :d |s :s.s|m :in |s 


} 


- i»-— 






m 


{ 


:s .s !d' :d'.d' |s:- 


-rsjd' :d'.d‘|m :m 


J 




|^|s :s.s|d :d Is .s :s .s jd:—! — 

Exercise 17, — pour beats in the measure — boh in 
FIRST SPACE. 

J. s. 


-it'"' 


*#- 






j:s, d :s,, 


d |m :d .m |s:- 


j— :dlm :d .m 




f-X e J i ; 


rin.s |d': 


-:m s 


:d^8 |m :s .m 






{r ^ 




mis :d |m :d.iQis :Si |d 1 


If in any case two or more persons should be practising these 
exercises together, one or more of the voices may hold on or 
repeat Boh, the key-sound, while the other or others sing 
the exercise. Notice, that to Exercise 18 a second part has 
been added, and that these parts are intended to be sung 
together. When two or more parts are to be sung or played 
at the same time, they are either put on one staff, the stems 
of the notes for the upper part being turned up, those of the 
lower turned down (termed short score), or they are put on 
separate staffs, and the different staffs or parts are then bound 
together with a brace ({) or line. These parts taken collect- 
ively are called a score. Notice also, that in this exercise 
there are three beats (pulses) in the measure, instead of two 
or four, as hitherto. This kind of measure, consisting of one 
strong and two weak pulses or beats, is required for such 
lines in poetry i 


I Bird ; of : the | wil : der : ness || 

I Take : her : up | ten : der ; ly || &c. 

Exercise 18. — three beats in the measure — boh on 
FIRST LEBGER line BELOW. 

Carefully observe the accent. J. S. 




-J— J- 


/|d :d :d |m :m :m |s :s :s 
lid :d :d Id :d :d 


m :m ;m 


rr^ 




-r r I r I r r "■ 

rim :m :m Is :s :s Id* ;d' :d' Is i-:-\ 

\\d :d :d (m :m :m |m :m :m Im:-:-] 
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s ;s :s 
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:d' 

:d 


:d* 
:m 

cat' signs ; 
Ti’ce or stress 


r''NS 


:s 
: m 



I I f- 

Id' :s :m\ 
|m :m :d j 


{i 


■ 1 xpz :^rce or stress 

I H — I— or, duration ^ j — niy 

-W- t; and third, th*^ — P — f P 

, . ^ line should ^ 1 * ‘ 


E 




:d 

:d 


:d 

:d 


:m 

:d 


:s 

:m 


:s 

:m 


d:-:" 

m:-:“ 


n in the 
hars.d 

The sounds om- readers are now 

(we hope) farmlia ’ together. When so used 

they form what is eHonn. Try the effect of 


the following exerc^.^^ 


Key of G. 



with voices or on st^n instrument, and in the endeavour the 
secret of the tom^^ ^ reveal itself better than any 
words can define it ? I it to be a combination of several 

sounds forming 
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SHORTHANB.— OHAPTIR I. 

SKETCH 01* THE HISTORY OE ABBRBVIATEB WRITING — 

ARTIEIOIAIi systems— the alphabet OE nature — THE 

PRIMARY PRINCIPLES OE PHONOGRAPHY. 

Shorthanl possesses a history which stretches back through 
the ages of the past more than 20(X) years. It was known 
to the Greeks as a method of taking notes, and of report- 
ing speeches and addresses, by the use of abbreviations 
and secret signs. It was named by them and 

semeiography and tachygraphy. U. F. Kopp, 
in ins “ TachygrapMa,” explains and illustrates the systems of 
these ancient writers and reporters from specimens of Greek 
works written in shorthand. A knowledge of these systems 
was passed on to the Romans, who formed abbreviations by 
using the initial letters, or some of the principal letters of 
the words. It was, in fact, longhand shortened by using a 
part — sometimes only a single letter — for the whole, and by 
a dexterous manipulation of the orthography so as only to 
employ what might be called the skeletonic sketch of a word — 
the consonants deprived of their vowels, except in special 
circumstances. In many of its uses, it was a mnemonic or 
aid to the memory rather than a help to the setting down of 
one’s thoughts with special speed, or an assistance in taking 
down from the lips of others the thoughts that breathed 
through them in the words which gave them utterance. It 
did not make sound visible and thought transferable by the 
signs it made. These required translation. They were 
generally employed to expedite transcription and to put 
into brief compass what needed to be readily reproduced in 
thought or speech; but they had no fixed principle of repre- 
sentation on which they proceeded. They did not consist of 
systematic and scientific signs so much as of suggestive ones. 
Hence they only secured adoption from a limited few, and 
were unfit for popular general use. If the ancients had had 
a series of simple and easily formed signs which readily 
entered into combination one with another as required, the 
monastic Scriptorium would have been the scene of less 
laborious trifling, and copyists would have preserved more 
for us of the intellectual treasures of antiquity. Of short- 
hand systems in the middle ages we have no notice of any 
importance. It is probable that some mode of abbreviating 
reports, notes, &c., was used; but as the memory was most 
diligently cultured, it is quite as likely tliat mnemonic systems 
were employed more freely and frequently than methods of 
shortening script. The prevalence of mnemonic forms among 
the scholastic logicians and grammarians seems to show that 
this was the case. 

Shorthand is a plain English name. A great many “words 
of learned length and thundering sound,’’ mostly uncouth 
compounds from the Greek grapho, I write, have been in- 
vented by various system-framers to denote it. Just as 
examples, we might quote semeiography, taken from Plutarch; 
radiography ready, easy) ; thoography quick, 

nimble); tachygraphy short); brachygraphy 

short); pachybrachygraphy ; polygraphy {7iro'hvypet(pi'»j used by 
Biogenes Laertius for a writing of much in little space); 
besides the more familiar stenography {(rreuogj in small com- 
pass), and phonography (^vaj, sound), and charactery 
a mark). This was the name under which 
Br. Timothy Bright, a learned English physician, developed 
a scheme of abbreviated writing upon a plan similar to 
the iVotce, or shorthand systems of the Romans. In his 
“ Characterie, An arte of shorte, swifte, and secrete writing 
by character,” dedicated to Queen Elizabeth (London, 1588), 
the ingenious author lays claim to the invention of the art. 
Peter Bales, who was credited by Evelyn with being the 
inventor, and who is named with honourable mention in 
Hoiinshed’s Chronicle, was really the improver of Bright’s 
system. In his “Brachygraphy, or the Writing School- 
master, in three books, teaching swift writing, true writing, 
and fair writing,” published in 1590, he states that he was 
able to keep up with a moderate speaker; and we are told 
that he wrote a Bible in shorthand so small that it could be 
placed in a casket formed from an English walnut-shell. 
Bales, who taught writing in Oxford, improved his system 
and reproduced it in three parts, in 1597, as “ The Art of 


Brachygraphy, that is, to write as fast as a man speaketh 
treatably; the order of Orthography; the Key of Cali- 
graphy, that is, of fair writing. Invented by Peter Bales.” 
In John Webster’s “ Bevil’s Law Lease” (1600), Sanittonella, 
in the trial scene, tells the officers of the court : — 

“ You must take special care that you let in 
No Brachygraphy men to take notes.” 

Thomas Heywood complains regarding his If you know 
not me, you know nobody” (1588): — 

“That some one by Stenography drew 
The plot, put it in print, scarce one word true.” 

The reference made by Heywood seems to be to the system 
invented by John Willis, a clergyman, who in 1602 published 
“The Art of Stenographie, or short-writing by Spelling 
Characterie.” This was the earliest attempt made to intro- 
duce an alphabetical notation, and the author has the honour 
attributed to him of being the discoverer of the principle on 
which ail the best modern systems of shorthand are founded. 
The scheme was, as might have been anticipated, crude and 
intricate, yet it has been the pioneer of the almost innumer- 
able treatises which have been added to the library of short- 
hand up to the present time. In 1618 Edmond Willis issued 
his treatise on stenography. That was followed by Witt’s 
“ Stenography” (1630), and Henry Bix’s “ Art of Brachy- 
graphy” (1633). A great number of other books on the 
subject were ushered into print in pompous phrase, and fell 
into speedy oblivion. The “Semigraphy, or Short-writing 
made plain,” by Jeremiah Rich (1654), afterwards reproduced 
as “ The Pen’s Bexterity, or the art of writing Shorthand” 
(1659), had the honour of being practised and commended by 
John Locke. This system was re-issued with additions and 
improvements by William Addy in his “ Stenographia, or 
the art of Short-writing” (1695), a work remarkable for the 
accuracy and elegance of its characters. Nathaniel Stringer 
also improved it somewhat, as did Samuel Botley in Ms 
“ Maximum in Minimo,” and many others. Mason, in 1682, 
issued a system which superseded Rich’s work. James 
Weston’s “Stenographie compleated, or the arte of Short- 
hand,” in three parts, with three plates and a portrait, 
appeared in 1727. Mason’s system was improved, matured, 
and modified by Joseph Gurney in his “Brac%graphy” 
(1751), and his descendants through a long line of official 
reporters — ^as shorthand writers to the Houses of Parliament 
and several governmental departments — have continued to 
use and improve this system. Green, Oliver, and Cooper 
(the author of “Parliamentary Shorthand”) are improvers of 
Gurney’s style. 

Br. John Byrom, about 1720, began to teach a system 
of shorthand, in wMch he proposed an alphabet, simple, 
distinct, and practical, and many amendments of details. 
He obtained an Act of Parliament for the security of his 
invention, and in 1749 issued an edition of fifty copies of his 
method for private circulation; but it was not till 1767, 
after the inventor’s death, that Byrom’s “ Universal English 
Shorthand” was made public. It has been re-edited many 
times. To it, Thomas Molyneux of Macclesfield issued an 
“Introduction,” and William Gawtress of Leeds also pro- 
duced a much simplified and cheap adaptation of the original 
work. 

In “An Essay intended to establish a Standard for a 
Universal System of Stenography or Shorthand Writing,” 
John Taylor in 1786 made a fresh endeavour to unite 
brevity, simplicity, and facility. Harding, Odell, and others 
have explained and simplified Taylor’s alphabetization. Br. 
William Mavor, in 1789, added another system to the list; 
and this, in 1810, J. H. Clive abbreviated. An ingenious 
system of straight-line stenography was suggested by 
fechardson, and Lewis’ shorthand was for a long time pushed 
into popularity, and its author wrote a “History of Short- 
hand” of some pretensions. Fancutt’s “Stenography, on 
the Basis of Grammar” (1840), is ingenious, and might he 
much improved. Systems upon systems have succeeded, all 
implying more or less the a(kptation of abbreviations to our 
present modes of orthography. 

Having thus briefly sketched the Mstory of Kteral short- 
hand, it is now our pleasant duty to introduce to our reade^«^ 
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a system which, unlike all others, has won its way to wide — 
we had almost said universal-adoption. This system is the 
invention of Mr. Isaac Pitman, of Bath, and is known as 
‘‘Phonography,” or writing according to sound. The first 
edition was published in 1837 under the title of “Steno- 
graphic Sound-hand.” In January, 1840, simultaneously 
with the establishment of the penny post, a second edition 
was published under the title of “ Phonography,” the whole 
being comprised in a page of the size of letter-paper. It was 
engraved on a steel plate, and sold at one penny. This was 
only the precursor of numerous expositions of the system, the 
most important of which is contained in the “Manual of 
Phonography,” a work which is now in its twelfth edition, 
and of which upwards of 460,000 copies have been issued. 
These various editions embodied many important changes and 
improvements, which have been introduced from time to time, 
as the result of numerous experiments and widely-extended 
experience. These alterations and improvements were at one 
time advanced as an argument by some persons against the 
adoption of phonography; but these changes were essential 
during the constructive period of the history of phonography, 
if anything approaching perfection was to be secured. Hap- 
pily that period has long since passed, and its rich results 
are now presented. 

It may be satisfactory to state that no important changes 
in phonography have been made during the last sixteen years, 
although its capabilities are being constantly developed and 
its application shown to almost every department of business 
and professional life. The “ Manual of Phonography,” and 
other works to wiiich we shall liave occasion to refer, are 
published by Messrs. Pitman <& Sons, 1 Amen Corner, London, 
and the copyright of them is the property of Mr. Isaac Pit- 
man, Bath, by whose kindness we are permitted to include 
in these articles the details of the system with practical 
directions, which will enable our readers to become personally 
acquainted with the art by a little careful study and some 
continuous practice. 

Phonography, we have already said, is a system of “writing 
according to sound.” There is nothing new in the idea of 
writing a language according to its pronunciation ; in feict, 
this is the root-idea of all alphabetical writing, although it 
is seldom fuUy carried out. In phonography this is done 
according to the following principles : — 

1. Elementary sounds in the language must be taken as 
the basis of the alphabet. 

2. These sounds must be arranged in their natural order. 

3. Every single and simple sound must be represented by 
a distinct sign. 

4. Ho signs must be allowed to indicate more than one 
sound. 

All these principles are carried out in phonography, which 
thus becomes a natural, a consistent alphabet of any language; 
and further, by the adoption of simple signs with their com- 
binations, it is the briefest system of writing known. Before 
beginning the explanation of the system, it will be convenient 
to give our readers a glossary of the terms which we shall 
have occasion to use in the course of these articles. These 
may then be referred to as occasion requires. 

Phonetics (Gr. voice), the things relating to the 

voice ; the science which treats of the different sounds of the 
human voice, and their modifications. The style of spelling 
in accordance with this science is named Phonetic; the 
common style, such as is used in this book, being called 
Eomanic, because it is formed from an alphabet derived 
from that which was used by the Romans. 

Phonography (Gr. voice; and ypaeijDu, writing), the 

art of representing spoken sounds by written signs; also 
the style of writing in accordance with this art. 

Phonotypy (Gr. voice; and type), the art of 

representing sounds by printed characters or types ; also the 
style of printing in accordance with this art. 

..Phonogram (Gr. letter), a written letter 

mark, indicating a certain sound, or modification of sound; 

‘ 

Phonotype, a printed letter, or sign, indi<»tive of a par- 
titcaiar sound, or modification of sound; as « (in so, sn <^)5 

- , ' , ' ' r- ■■ -■ ■■ ■ ■ - 




Logogram (Gr. Xoyof, word), a word-letter; a phonogram 
that, for the sake of brevity, represents a word; as | ^, which 
represents it 

Grammalogue, a letter-word; a word represented by a 
logogram; as represented by I t 

Phraseogram, a combination of shorthand letters repre-, 
senting a phrase or sentence. [See the “ Phonographic 
Phrase Book.”] 

In looking at the phonetic alphabet the first great feature 
that wiQ strike the attention is its division into vowels and 
consonants, and the arrangement of the letters in natural 
order corresponding with the organs of speech employed in 
their formation. Vowels are simple sounds formed by the 
continued effusion of voice during a certain conformation 
of the mouth. Consonants are formed by the interrupti 3 n 
of the effusion of vocal sound through the organs of speech 
touching each other. The following is the phonographic 
alphabet: — 

THE PHONOGRAPHIC ALPHABET. 


CONSONANTS. 


BXPLODENTS. 


CONTINUANTS. 




Name. 


Sound. 



Name. Sound. 

p 

\ 

pee as in rope. 

F 

V. 

ef as in saye. 

B 

\ 

bee 

u 

roJe. 

V 

V 

vee “ saw. 

T 

1 

tee 


faie. 

jfjff 

( 

ith “ wreafA 

D 

1 

dm 

a 

fade. 

TH 

( 

thee “ wrea^yfee. 

CH 


it 

etch. 

S 

) 

es “ hiss. 

J 

/ 



edge. 

z 

) 

zee “ his. 

K 

— 

hay 

it 

leek. 

SH 

y 

ish “ ririons. 

G 

— 

gay 

t( 

league. 

ZH 

J 

zhee vision. 





NASALS. 



M 


em 

(i 

seew. 

1 N 

w 

m “ seen. 






i NG 


ifif sing. 





LIQUIDS. 



L 

r 

it 


8 ^ 





COALBSCENTS. 


W 



tc&y. 

1 Y 



ASPIRATE. 

® 1 &.) (.a.) 


wh, C— kw,C 


DOUBLE LETTERS. 

down. , , UP''; ■ ' 

- mj, It, ^ wl, ^ whL 

gwat/ti emp, leTf archt tael, v)h^ 


VOWELS AND DIPHTHONGS. 

SIMPLE VOWELS. 

SHOBT. 

Sotmd 8^ 

iMi __ 

4, 6 not 1 


Sound Sign 

»R In 

Sotmd Sign 

ms in 

Sound Sign 

as In 

1. AH half *1 

4. AW thought 1 

1. 6 that 1 

2. EH pay *1 

6. OH so -| 

2. 6 pen *| 

3. EE she J 

1 6. 00 poor _| 

3. I is J 


6. tt one • 
6. 66 foot 


iiiaai 




DIPHTHONGS. 

01 1 j H.fa ofl. V . 


asmiwab. 


DEAWIKG. 
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ORDEE OF THE VOWELS. 

The order of the simple vowels my be remembered by saying:-*- 

Long Vowels , — Half pay she thought so poor. 

Short FottJeZ^.— That pen is not one (pronounced w«n) foot [in 
length]. 

Other sentences in which the effect of r upon a preceding vowel is 
heard, are»— • 

Long Vowels, — Auat, spare me all those spoons. 

Short Vowels, — Are her figs or f«rs good ? 

The vowel signs are placed to a dotted shorthand letter (t) in 
order to show that a heavy dot represents aA, eA, or ee, according as 
it is placed at the beginning^ in the middle^ or at the end of a con- 
sonant. A short heavy dash, when written in the same places or 
positions, represents ato, ohy or oo. The corresponding short vowels 
are represented by the same signs made light. 

Mr. Pitman, in his “ Manual of Phonography,” makes the 
following remarks upon the principles on which he has arranged 
this alphabet. He says, 

Phonography is based upon an analysis of the English 
spoken language, Its consonants and vowels are arranged so 
as to show, as fair as possible, their mutual relations. In the 
consonants, stands first, next 6; the rest follow in perfectly 
natural order, first the mute or explosive letters, proceeding 
from the lips to the throat; then the semi- vocals or continu- 
ants, in the same order ; and lastly the nasals, liquids, 
coalescents, and aspirate. Scarcely more than half the con- 
sonants are essentially different; the articulations in the 
pairs j? and 5, « and a, / and &c., are the same, but the 
sound is, so to speak, light in the first and heavy in the 
second letter of each pair. The consonants in each pair are 
represented by strokes in the same position, and of the same 
shape, but that chosen for the second is written thick, instead 
of thin ; thus, \ Pf \ 1 1 /» ; and thus not 

only is the memory not burdened with a multitude of signs, 
but the mind perceives that a thin stroke corresponds with a 
l^ht articulation, and a thick stroke with a heavy articula- 
tion, P, t, k, f, th(in), s, sh are called light or sharp conso- 
nants, and/, t^in), s, sh are further denominated whispered 
or breathed consonants ; while b, d, g, v, tMen), z, zh are 
heavy, fiat, spoken, or murmured consonants. The difference 
is, that in the fiat letters (5, d, g, &c.) a vocal murmur is 
added to the action of the organs by which the sharp letters 
{p, t, k, &c.) are produced. The light sounds are also called 
smds, while all the other letters (including m, n, ng, I, r, w, 
y, and the vowels) are called sonants, Ch andy are double 
consonants, formed by the union of t, sh, and d, zh, as may 
be heard in ie^tch, cAeap; ec^e, yem. In the alphabet they 
are placed next to t, d, the ffrst elements of these com- 
pound consonants. The vowels are arranged naturally in 
two series, palatal and labial. Each series commences with 
the most open sound. The vowels are represented by 
light dots and strokes, and the corresponding long sounds by 
heavy ones. After a few weeks’ practice in writing phono- 
graphy the heavy strokes and dots are made without any 
perceptible effort; they are traced by the pen with as much 
facility as their corresponding heavy sounds are produced by 
the organs of speech. 

We hope enough has been said to excite our readers’ in- 
terest in this novel but natural system of writing, and to 
induce them persistently to go through the course of lessons 
we are about to outline, for their use and profit, and thus 
become ffimiliar with an art of great value to all. 


BRAWma—INTRODUCTORY. 

AET, IMITATIVE AND DECORATIVE — VAEIOtTS STYLES OE 
DRAWINO — SKETOHIIfG EROM MATURE — THE CHARM OE 
PEN AND PENCIL. 

Drawing may be defined as the art of representing to the 
eye the forms of things by means of lines or shades made 
upon a plane or flat surface, such as a piece of paper. Yet 
this definition, like most others, is inadequate; for much 
art- work does not imitate or describe any real natural forms 
— ^it is purely decorative, that is, used for adorning, or making 
more beautiful, objects and spaces. Drawing may therefore 
be divided into two great sections, the imitative or realistic, 


and the decorative or ornamental, and these two divisions 
will include all, or nearly all, art- work. 

It is impossible to say which of these methods of drawing 
was first practised. We know that drawings, in the way of 
scratchings, were made by the primitive men in the very 
earliest dawn of the world’s history, long before written 
records were used, at the time when man was a barbarian — 
living in caves or holes in the earth— having only rough 
stone or carved bone weapons and tools, keeping no domestic 
animals, ignorant even of the arts of husbandry, spinning, 
and pottery. In this far-away period of savagery man 
made drawings. When he first began to exercise tMs craft of 
hand we do not know, much less do we know why; but we 

Fig. i. 



have positive evidence of the fact that he made drawings 
both for the purpose of description and decoration ; we have 
actual examples of his handiwork. Buried deep in the earth, 
fragments of bone, ivory, slate, and other less or more im- 
perishable materials have been found, which had upon them 
rude scratchings or carvings; and geologists tell us that, from 
the position in which these fragments were found, they must 
have lain there for countless ages. A specimen (fig. 1) is 
given above of prehistoric drawing done on a fragment of 
ivory by some one who had nothing but a piece of flint to 
work with. This drawing is descriptive, and so well does it 
delineate the animal that we know at once it is a reindeer. 
Although the lines used are few and crude, there is the right 
fose in the figure: it stands well; the prominent features of 
the animars form have been seen and depicted, while the 
details have been almost entirely omitted. 

Fig. 2 is another scratched ornament, on a piece of pottery, 
perhaps as early in date as fig. 1, but it is purely decorative. 
We cannot say that these lines imitate or describe any of the 
natural forms. They are done with the soleintention of making 
the rough earthen pot more pleasing and attractive to the eve 


B'ig. 2. 



The decoration takes the form of a rigzag, and it is very 
remarkable that in all savage nations, in all parts of the 
world, this zigzag ornament is in some way or other used. 
Such widely separated tribes as those of Scandinavia and 
Mexico, having probably had no communication whatever 
with each other, and no similarity of climate, country, or 
habits, still use, and use extensively, this kind of ornament. 

In tracing the history of the art of drawing, we find that 
these two divisions, the imitative and the decorative, have 
always existed, and yet that they are, and must be, closely 
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united. The apparently meaningless lines employed can be, distances from us. This we can learn from the science of 
and have been, traced back to those of natural forms. Then perspective. We can also study how to set down the exact 
these natural forms, when repeated and combined, lose their dimensions of solid forms, and to repeat and combine in sym- 
identity. They become what we call ornament, but this metrical harmony the abstract lines evolved from natural 
ornament is almost always evolved from something presented forms. This we are taught by the science of geometry. 
to the eye in the natural world; and, indeed, a very large 
amount of ornamental art is directly adapted from nature. 

In all the best periods of art this has been the case. Thus 
the Egyptians used the lotus and papyrus, common plants of 
their country, applying these beautiful forms to the decora- 
tion of the piUars and capitals, walls and roofs of their 
temples, &c. 

In learning drawing, therefore, we may pursue two distinct 
courses, or, in other words, we have to acquire skill of two 
kinds — viz., the ability (1) to copy, imitate, or describe the 
forms of the things we see around us in the natural world; 
and (2) to decorate or ornament objects or spaces by means 
of a combination of these natural forms, or of abstract lines 
which we evolve from them in our imagination or combine 
into different arrangements in our minds. This will be found 
no slight study, no trivial accomplishment to be acquired in 
a few easy lessons. The forms which nature presents to us 
are innumerable, the views or appearances of these same 
forms are infinite, and equally infinite are their possible 
combinations. 

Fortunately for us, we can bring science to help us in this 
great study. Our eye, our hand, our personal experience can 
each be aided by the acquired and stored knowledge of past 
generations. We can ascertain what will be the exact ap- 
pearance of particular solid forms when they are presented Perspective and geometi^ are supposed by some students 
to us in certain weU-defined positions, and the exact relation to have but little connection with artistic drawing. They 
which these will bear to each other when placed at various are, in fact, most valuable aids. True, it is possible to draw 




without having a knowledge of these sciences, just as it is elevations in fig. 3, we know that the box represented is 
possible to speak or write without having a knowledge of rectangular, that the size is exactly so many inches or 
grammar; but as grammar guides and corrects our speech, so feet in length, breadth, and thickness, according to scale 
geometry and perspective guide the eye and correct the of drawing. We can also tell what will be its appearance 
work of the hand. For example, from the plans and when placed in a certain position. Fig. 4 is a perspective 


drawing giving a realistic representation, and as these draw- ability increased by a knowledge of geometry. An example 
ings can be made from a written description, without having is given in fig. 6 in which certain geometric curves and lines 
the box actually before us, it must be evident that these are first made with compass and rule. They are arranged in 
sciences do help us in descriptive drawing. In decoration symmetrical order and repeated, and upon these lines an 
we shall find that our hand will be aided and our artisfic ornamental border is founded. These sciences are included 
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in tiie schedule of the examinations of the Government 
Science and Art Department, in which the elementary sub- 
jects are called freehand, model, geometry, and perspective. 
These subjects form a fairly comprehensive course of elemen- 
tary instruction in drawing, and the following series of lessons 
will supply special instructions in and examples of each. 

Wliile these lessons will help the student to prepare for 
the above-mentioned examinations, a method will be adopted 
which will in a great measure dispense with the usual series 
of drawing copies or examples used in most elementary and 
art schools; their place will be supplied by directions and 
hints which will enable the student to make or invent his 
own designs, thus not only exercising the hand and the eye 
in copying forms, but also stimulating and developing the 
mental faculties. 

Directions will also be given which will enable the student 
to draw from “common objects,” such as chairs, tables, 
stools, cups, cans, vases, and the like, in this way again 
bringing before him an inexhaustible series of easily attain- 
able examples. 

The art of sketching out of doors from nature will also be 
treated of. This, though it is one of the most difficult, is 
yet also, perhaps, the most charming and attractive of all 
the branches of drawing. No merely casual observer ever 
sees the face of nature as the eye of the artist sees it, or can 
discover and enjoy half the beauty it presents to the trained 
mind. The student who takes up this branch of culture 
should first, carefully and diligently, con the more elementary 
instructions, and practise, in the security and comfort of the 
home or the studio, the methods of drawing which will have 
to be used under much more trying though pleasant enough 
circumstances out of doors. 

Great as are the difficulties of learning and teaching the 
art of drawing from nature, its attractions are equally great, 
and no earnest student of drawing in any branch can long 
keep himself from trying to make a “ sketch” or “ study” 
from nature. Alike by the delicately nurtured daughter of 
a wealthy and refined house, and by the sturdy artisan, this 
passion is felt. The one travels among the historic grandeur 
of the great countries of the world, and endeavours to put 
on paper or canvas the impressions she receives; the other 
snatches a moment from severe, it may be exhausting toil, i 
and, by means of the railway, rushes out of the smoky town 
in which his work-day life is spent, for a few miles to the 
country, that he may catch a glimpse of nature in her own 
domain, and if possible, by means of brush or pencil, jot 
down a few memoranda of its beauties. The love of drawing 
from nature is alike strong in ail classes; and every effort in 
this direction, whatever the art remit may cannot but 
benefit both wearied body and expanding mind. 

We shaH therefore supply all the instruction which it is 
possible to give in written words on printed page, and by 
engraved examples, in regard to this delightful art. But we 
must warn the intending student that success can only 
be attained by constant practice, and that more than one 
summer’s work will he necessary before the sketch or study 
will have much value in itself or much resemblance to nature. 

In out-door sketching, in drawing natural forms and objects, 
and in decorative drawing various methods of working may 
he adopted. All geometric drawings are made by means of 
instruments, but it must not therefore he supposed that they 
are easy. There is a skilful and an unskilful way of using 
instruments, and skill is only acquired after much practice. 
When instruments are used special accuracy is expected. 
There must not be the slightest error, every part must he 
absolutely right, even to a hair’s breadth. 

In what is called freehand drawing, no instruments are 
used; the accuracy of the drawing must depend upon the eye 
and the hand alone. It is a common error to suppose that 
“freehand” means only a certain kind of outline drawing. 
All drawing not done with instruments is “ freehand.” Such 
drawings are sometimes shaded and sometimes done in outline 
only. The outline drawing must be looked upon as an im- 
prfect or incomplete drawing; perfect representations or 
imitations can be made only by means of light and shade, 
and in some cases it is necessary to add colour. 

Outline drawings are done with a lead pencil or a pen. 


Shaded drawings are done in many ways. The shades may 
be made with chalk or crayon, the hard point or the soft 
leather stump being used ; or the shades may be done by 
means of a brush, using water or oil colour. The colour, or 
rather paint, should be what is called monochrome, that is, 
all of the same tint, the variety of shade being obtained by 
many tones. The colours generally used for this purpose are 
sepia, umber, or black. Beautiful shaded drawings may also 
be done by means of pen and ink, the varied tones being 
imitated by hatched or crossed lines; most of the woodcuts 
in these articles are done in this way. 

The student must not suppose that any one method is 
easier or better than another: all are good. Each individual 
student will find that he feels strongest in some one way of 
working — for him that is the best way. Examples of outline 
drawing, geometric drawing, and shaded drawing are given 
in Plate I. The student should copy these, making the 
copy much larger than the example, but carefully keeping 
the correct proportions. The shaded drawing has been done 
with the pen; but it may be copied with the brush or the 
crayon, or with all three in succession. Drawing of any kind 
cannot be done without care, time, and patience. In every art 
difficulty is so overcome. Sir Joshua Reynolds has said that 
if a student would succeed in painting, or in any other art, he 
must go to it, willingly or unwillingly, morning, noon, and 
night; he will find it no play, but very hard work. Let not 
the student be discouraged, however; the path may he a 
difficult one, but interest and pleasure will be found aU along 
the track; in this, as in all other earnestly followed worthy 
pursuits, he will find his chief delight not so much in the 
work done, or to be done, as in the doing of it. 

The outline drawing at the top of Plate I. is in the style 
of the Renaissance, or revival of art which took place in Italy 
in the fifteenth and sixteenth centuries. The ornament of 
this period is distinguished by the careful and delicate use 
of foliated scroll work. The student should note in this 
example the character of the edges of the foliation as well 
as the general forms of the curves. 

The shaded drawing is of the same style and period, being 
a copy of a portion of the bronze doors of the Baptistery of 
St. John at Florence. These doors were executed by Lorenzo 
Ghiberti, a well-known artist of the time, and they are some- 
times called the Ghiberti gates; the artist worked upon them 
for twenty years — ^a wonderful example of patience as well as 
skill. The portion shown in the Pkte is part of the frieze, 
or border, round the doors; the centre part is divided into 
pands, in which are represented scenes from Biblical history. 
The whole border is an excellent example of the adaptation 
of natural forms to decorative purposes. The doors were 
finished about 1420, and still remain in their original position 
in Florence. 

The geometric drawing is a copy of a piece of Gothic 
tracery in Carlisle Cathedral; this tracery was extensively 
used in decorating the window heads, arcades, and other 
portions of the grand buildings of the middle ages, and during 
the best period (fourteenth century) was purely geometric. 
Very beautiful examples of the application of geometry to 
decorative purposes are to be found in the tracery of this 
period; the designs are supposed to have been made by the 
learned ecclesiastics of the time, the science of geometry 
being frequently a favourite study with them. 


TRIGONOMETRY.— CHAPTER IL 

As our readers must have seen, on the perusal of our first 
chapter, trigonometry is not exactly what, from a merely 
etymological point of view, it might be supposed to be from 
its name. It does not, for instance, include in its teclinical 
use the measurement of the areas of triangles. That is rele- 
gated to mensuration of surfaces. Many theorems relative 
to the sides and altitudes of triangles, without reference to 
their angles, are invariably regarded as falling to geometry, 
although some others may be, indifferently, included either 
witiiin the limits of trigonometry or the mensuration of lines. 

The trigonometrical ratios of angles are, however, not 
lengths^ but numbers, as they are the ratios of two lengths. 
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Hence, the numerical value of such ratios depends on the 
magnitude of the angle — called the angle of reference — ^from 
which the computation is made. 

No other magnitude possesses such remartoble properties 
as the angle. It is the only magnitude which is & function of 
a number, and of which a number is a function. An angle, 
when given, determines ratios of lines, and so determines 
numbers. In this way the latter depend upon the former. 
Thus one angle has one ratio of arc to radius, one sine, one 
cosine, and all these are expressible in numbers. Between 
one angle, therefore, and numbers a relation may be estab- 
lished, while between one length and numbers there can 
be no regular relation fixed and known. If one length be 
presented there cannot be, without some other magnitude of 
reference, any number assigned with which that length is 
necessarily connected, and which is deducible immediately on 
that length being stated. An arc unit is the angle su”^ 
tended by the arc which is equal to its radius. The semi- 
circumference of a circle contains its radius nearly 3’14159 
times. A right angle therefore contains that number halved, 
viz. 1*57079 nearly, and from this number we can find the 
angles of any number of degrees, minutes, &c., and thus 
transform theoretical measurements into measures of sp<w€. 
It is this characteristic of an angle, therefore, which gives 
trigonometry its importance and its power. 

Hence it is that the trigonometrical ratios of an angle 
are also called the trigonometrical functions of an angle. 
The values of the ratios of an angle cannot be computed 
with precise exactness, but they can be calculated so as 
to approximate to almost any degree of exactness. These 
values, in the higher parts of trigonometry, are made the 
subject of systematic calculation; but the values of the sines, 
cosines, tangents, &c., of angles have been calculated and 
arranged in tables of natural sines, natural cosines, natural 
tangents, &c., given in logarithms. The sines, cosines, 
tangents, &c., are themselves now very rarely used, as the 
calculation of them may be so easily managed by these 
logarithms.* 

An explanatory word may be useful regarding trigonometri- 
cal notation. When an angle requires to be denoted by a symbol 
it is usual to choose either one of the English capital letters, 
A, B, C, B, &c., or one of the Greek cursive letters, «, /3, y, 
0 , &c. The small letters a, 5, c, d, &c., are generally 

employed as the symbols of lengths. The ratio of the cir- 
cm^erence of a circle to its diameter (which is the same as 
that of semi-circumference to radius) is one of the most 
important numbers with which the mathematician requires 
to deal. It is always denoted by the Greek letter «*. The 
calculation is that the circumference divided by the diameter 

22 

is equal w, where v represents nearly more nearly still 
356 

or— the decimal right to five places — 3*14159, as given 

1 Iw 

above. 

The foundations of plane trigonometry have already been 
shown to be laid in geometry. The feict that any angles at 
the centre of a circle have the same proportion to one another 
as the arcs of the circle intercepted between the lines which 
contain the angles, lies at the basis of trigonometrical science. 
This is a matter of such primary importance that, though it 
is customarily accepted because it has been demonstrated in 
geometrical treatises, we noiay perhaps, to keep our footing firm 
as we proceed, take a little trouble to make sure of it Let 

* Regarding these tables, it is well to observe that sines and cosines 
of arcs, and the tangents of arcs less than 45 degrees, being less than 
1 (the unit of linear measure being the radins), have their logarithms 
negative. The working of these wonld be extremely inconvenient, and 
to overcome this the logarithms of the tables are made greater by 10 
than the real logarithms of the numbers. This it is necessary to keep 
in mind always when using such tables. For example, using 1 for the 

true logarithm and L for the table logarithm, the tangent A 

therefore tan A « 1 . sin A — 1 . cos A, therefore L . tan A— 10 = 
, L sin A— 10— ‘COS A-f-lO, or tan Asa L sin A— -L cos A-}- 10. In 
, the tables, too, the natural sines, &o., are usually given to ra^us 


us lay it before ourselves as a theorem — a subject not only to 
be looked at, but to be looked into, so that we may see the 
principle which underlies the apparent fact. 

Theorem. In the same circle {or in equal circles) any 
angles formed at the centre are froporiionate to each other 
as the arcs of the circle {or equal circles) intercepted between 
the lines which contain the angles. 

Consideration of this theorem will fall into two parts— (1) 
when the arcs are commensurate; (2) when the arcs are 
incommensurable. 

1. Let the arcs AB, I) E (fig. 1) have a common measure, Am, 
and suppose the arc Am to be contained seven times in arc 


i. 



AB, viz. Am, mn, m, op, pq, and four times in the axe 
BF, then the arc D F shall contain four equal parts, Dec, ecy, 
yz, zS, of which each is equal to any one of the seven equal 
'parts into which the arc A B is able to be divided. Draw 
straight lines from the centres of the circles to the points of 
proportional division. These lines will divide ACB into 
seven angles and D E F into four angles, which are all equal 
one to another (Euclid iii. 27). Therefore the whole angle 
ACB has to the whole angle DEF the proportion of the 
number 7 to the number 4, and this proportion is the same 
as that of the arc A B to the arc D P, while the parts of these 
arcs, Am, mn, &c., and Dx, xy, &c., are intercepted between 
the lines which contain the angles AGm, DEx, &c,, respectively. 

2. Let next the arcs AB, DF be incommensurable, ie. 
have no common measure (fig. 2), the angles ACB, D E P 



will still be to each other as the arcs A B and D F, Suppose 
D F to be the less arc, and in A B, the greater, let A G be 
taken equal to D F and join 0 G; then, if the angle AO B be 
not proportioned to the angle A C G as the arc A B is to the 
arc AG, these angles will be to each other as AB is to an arc 
greater or less than A G. Suppose this arc to be A 0, an arc 
greater than AG, we shall then have the angle ACB propor- 
tioned to the angle ACG as the arc AB is to the arc AO. If^ 
now, AB is conceived to be divided into a number of equa- 
parts, each of which shall be less than G 0, then one at 


; 10,000, but by tbe removal of the dedmal point four plae^ t^ the parts, each of which shall be less than GO, then one at l^t 
they are adapted to radius r, \ | of the points of division will fall between G and 0. Let I be 
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that point and join 01, then the arcs A B, A I will he to each 
other as two whole numbers, and (by part 1) the angle A 0 1 
to tlie angle A C B as is the arc AI to the arc AB. There- 
fore the angle A C l is to the angle A 0 G as is the arc A I to 
the arc A O. But the arc A 0 is greater than the arc A I, 
therefore the angle A CG must be greater than the angle 
AG I; but it is less than it, and therefore it is impossible 
that the arc A 0 can be greater than A G. Pursuing similar 
reasoning, it will be seen that the angle ACB cannot have 
the same proportions to the angle ACG as the arc AB to 
an arc less than AG, consequently the required arc, being 
neither greater nor less than AG, must be equal to it. There- 
fore the angle A C B is to the angle A C G as is the arc A B 
to the arc A G. Similar reasoning will prove that in equal 
circles any two sectors A C B, I> E P are to each other as the 
arcs AB and BP. 

This is the tiigonometrist’s ground for accepting it as 
manifest that an angle at the centre of a* circle has the 
same ratio to four right angles as the arc on which it stands 
to the entire circumference of the circle. He finds that it is 
a fact that angles may be measured and compared with each 
other by means of arcs of circles described, with the angular 
points as the centre, with equal radii. It follows hence that 
angles and arcs of circles may be used as measures of each 
other, when the arc is less than the semi-circumference. On 
the same grounds we get out of the difficulty at once in 
geometry, in language, and in logic, that we cannot with 
propriety speak of an angle that is greater than two right 
angles. But as an arc may be imagined that can exceed 
not only a semi-circumference, but even a circumference, or 
any number of circumferences, we get a unit of angular meas- 
urement free from ambiguity. 

We have a unit of angular magnitude called a degree, and 
the conception of the size of an angle may be best obtained 
by regarding it in relation to that fixed magnitude; and we 
can thereafter translate the measure of an angle into the 
measure of its arc. Let us take any angle, as A B C (fig. 3); 

Fig. 3. 


TMomre <d the same anffle as the radim vf the first arc 
hears to the radius of the second. 

Let M P be the sine, A T the tangent, C T the secant, and 
AP the versed sine [see for the definitions of these terms 
pp. 95, 96] of the arc AM to the radius CA (fig. 4): and let 
mp, at^ C^, and ap be the sine, tangent, secant, and versed sine 


Fig. 4, T 



to the radius C^. Then (from similar triangles) M P would 
bear the same proportion to mp as C M to Qm; and also 
because C P is proportional to Cp, as C M is to Gwi, the ratio 
between C A and Qa is similar. Hence also A P is to as 
0 A is to Ca. The others may all be proved in the same 
manner. This demonstration distinctly proves that trigono- 
metrical lines bear a constant proportion to their respective 
radii; and as this is the case, we are able to regard it as 
enough in the case of each angle to determine its relation 
to its own particular radius. If, for example, we call any 
radius E, we shall have the following results : — 



and, with B as centre, taking any suitable radius, describe a 
circle cutting A B in D and B 0 in E. Now let us, at A B P, 
make an angle equal to the unit of circular measure {i,e, 

!^ g!^^^^ :^_^_=.57°-29577, which caU— roundly for 

working purposes — 57®‘2958); then the arc B P equals the 
radius BP. Now, by the theorem just solved, the angles BBP 
and P B E are proportioned to their arcs B P, P E, and the 
whole angle B B E to the whole arc B E. Prom this we see 
that the circular measure of an arc is equal to a fraction, of 
which the numerator is the arc subtended by that angle at 
the centre of any circle, and its denominator the radius of 

thatcirele=I!:^ 
arc 

We may now undertake to consider the following theorem, 
which we may call 
Pkoposition I. The mne^ tangent^ dsc,^ of an arc which 
is the measwre of (my given angle, hear the same propor * 
to the dne, tangent, wc,, of any other arc which is 


sin 0=0, tan 0=0, sec 0=R 
cos 0=sin, 90® =R 
cot 0=tan, 90® = co 
cosec 0= sec, 90® = oo 

The symbol oo here used denotes any number which is in- 
finitely great, as the symbol 0 denotes a number infinitely 

R 

small. When we see, for example, ~ =oo, it means that if 

any finite number represented by R is divided by a number 
infinitely small [0], the result will be a number infinitely 
great [c3o]. 

There are, as we have seen, three trigonometrical lines 
for each angle, viz., sine, tangent, and secant. The three 
similar lines in any complementary triangle are called cosine, 
cotangent, and cosecant. Angles which are complementary 
one of another have their sines, cosines, tangents, cotangents, 
secants, and cosecants reciprocally equal, i,e, the cosine of 
an angle is equal to the sine of the complement of the angle, 
and the sine of an angle is equal to the cosine of the 
complement of the angle. The same relation holds good 
of the others. 

REIiXTIONS oy TRIGONOMETRIOAIi MSTES. 

In the succeeding paragraphs we shall use the abbrevia- 
tions Sin, Cos, Tan, Cot, Sec, Cosec, Vers, to denote the sine 
cosine, &c., to the radius r ; and sin, cos, &c,, to denote them 
supposing the radius = 1. 

(1) If CKL be drawn perpendicular to AB (fig. 6), 
AK=K B, the angle A C K=B 0 K, and the arc AL=BL, 
therefore A B = 2 . A K. But A K is evidently the sine of A L 
or ^ A B, and the straight line A B is the chord of the arc AB ; 

hence Chord AB = 2 . Sin and chord A B = 2 sin 

(2) AB = A C - C B,or Vers AB=r — Cos AB, and therefore 
vers A B= 1 - cos A B. By the convention established with 
regard to signs it wiU be found that this equation appHes to 

1 ajfcs terminated in all quadrants of the circle. 


186 


fEIGONOMETRY. 


BB X GA 


GD 


or Tan AB 


By similar triangles, A B 

Cos AB cos AB 

By similar triangles, F G =* or Cot A B 

and cot AB=52i4|. 

Sm AB smAB 

Multiplying together these expressions, Tan AB x Cot AB 
=s=r^, and tan AB . cot AB=1. 

By similar triangles, C E = , or Sec AB 

CD 

and sec AB= — 

CosAB cosAB 


By similar triangles, CG = 


— and cosec A B= 
SmAB 


Ol^xOB 

— jg-g — , or Cosec AB 


sin A B 

(3) Suppose HB' = AB; then AB' or 180®— HB' is the 
supplement of AB; and B'I>'=BI )5 CI)'=CI), AE'=AE, 



CE'«CE, FG'=Fa, CG'=CG, AI)=H1)'. Hence the 
sine and cosecant of any arc are the same as those of its 
supplement ; the cosine, tangent, cotangent, and secant are 
equal in magnitude, with different signs; and the versed sine 
of one is the suversed sine of the other. 

(4) If A5=F B, and bd, Ccy be drawn as before, it is plain 
that Ac?=CI>, Cc?=B]), A€=FG, F^=AE, C<?=CG, 
Cy=sCl. But bd^ Qd, Ae, F^, C^, Cy are the sine, csosine, 



tangent, cotangent, secant, and cosecant of Ah or B F, and 
B F is the complement of A B; hence the sine, cosine, tangent, 
cotangent, secant, and cosecant of the complement of an Arc 


are respectively equal to the cosine, sine, cotangent, tangent, 
cosecant, and secant of the arc. 

All these theorems have been proved for arcs less than a 
quadrant. If, however, we make use of the convention 
established with regard to signs, it will be found that they apply 
to every case. For example, when the arc, as AFnE"' 
(fig. 6), is greater than three quadrants and less than four, 
the sine is negative, the cosine is positive; therefore the tan- 


ought by the formula to be negative, which, 

cosine 

from the figure, it appears to be. 


gent 

The magnitude is deter- 
mined by the same proportion as before, and cannot be erro- 

The secant = — ought to be positive, and the 
cosine 

ought to be negative, as they are found to be. 


cosecant: 


^ J 
sine 


The same, it will be found, is true for every other case. 

By similar triangles the following proportions will easily 
be verified. Radius : Sin AB : : Sec A B : Tan A B; therefore 

Sin AB ^ AB a t> tan A B 


Radius ; 
Cos A B — 


Sec AB 
Cos AB 
r . Cot A B 
Cosec A B' 


and sin AB~- _-=. 

sec A B 

; : Cosec AB : Cot AB; therefore 
cotAB 


and cos AB= 


cosec A B* 


Since, in accordance with the celebrated theorem of Pytha- 
goras, commonly known as Proposition 47, Euclid, Book 
I., which shows that “in every right-angled triangle 
the square of the hypotenuse is equal to the sum of the 
squares of the other two sides,” we know that (Sec ABy^=f“ 
+(Tan AB)®, or sec^ A B— 1-htan® A B, and cosec® A B 
=14- cot® A B, we may thus express these values: 

ornAB- Vsec°AB-l 


COS AB= 


s / 1 +tan® AB sec A B ' 

A B >/ cosec® AB-1 


V 1 4- cot® A B cosec A B 
And these equations may be thus expressed : 

1 . 1 


cos AB= 


V 14-tan® AB’ 


sin AB=' 


Vl4-cot®AB 

In the same way, observing that sin® A B4-cos® AB=1, 
sinAB \/ l-cos® A B 


we find tan AB= 


and that cot A B=s: 


V I - sin® A B 
cos A B 


cos A B 
Vl-sm®AB 


Vl-cos®AB sinAB 

These are the principal formulae of the relations of 
trigonometrical lines belonging to one arc. 


IJsiag ^ as the representative of a positive arc less than a 
quadrant, the following express the relarions of the trigono- 
metrical lines algebraically, viz. — 


1. sin®^-|-cQs*-iA’=l 

2. l4'tan®ij?=sec®^ 

3. 1 + cot®;^ = cosec®A* 
sin^ 


1+ cot®;r= 
tana?=*^ 


sec^: 


cot A’: 


cos^ 

1 

cos^ 
sin s 


1 

tan £G 


7. 


cosec 


siniz? 


8. tan a? cot;*? =1 


9. 


10 . 


sm ;*?=- 


cos^= 


cosec X 
1 


see;*? 

11. vers ;*?=! -cos 

12. covers ;*? = 1 — sin ;*? 


The following algebraical expressions of the conventional 
circular functions of the trigonometrical lines may be found 
useful for reference; the four quadrants are represented 
by the figures (1), (2), &c., and a? represents the arc or 
angle: — 
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0) 


( 2 ) 


, gjj^ 4* sin 

: tan {v—xf )= — tan a; 
sec (t— — sec. 
cos (x — .«')== — cosx 
cot cot .'tf 

cosec (w — r) = 4 * cosec x 
sin ('?r+^)=* — sin x 
tan (ff 4^)== 4* tan ^ 
sec 4 ^ 4" " ““SCC *2* 

cos = — cos s 

cot + 4-cot 

cosec (x 4- ^) = — cosec a? 


( 3 ) sixi'i^v — x )^ — sinar 

tan (2^ — tan,5? 
sec (2 ir —.2?) = 4- sec ^ 
cos (2^— .a?) = 4 cos x 
cot (2 T—x ) = cot X 

cosec (2 nr — x ) = —cosec x 

( 4 ) sin ( — .37)=— sin 5? 
tan ( — x)==^ — tan;?? 
sec ( — x)=^ 4sec;ir 
cos ( — 3?) =4 cos 4? 
cot ( — .2?)= — cot;?? 

cosec ( — x ) = — cosec x 

The sine and the cosine may have any value between - 1 
and 4 1 ; the tangent and the cotangent any value between 
-CO and 400 ; the secant and the cosecant any value be- 
tween - 00 and — 1 , and between 4 1 and 4 00 ; the versed 
sign is always positive, and may have any value between 0 
and 2. Ho trigonometrical ratio clianges its sign except when 
it passes through the value zero 0 , or the value infinity, 00 . 

The following facts and formulae, constantly recurring in 
trigonometrical calculations, maybe committed to memory: — 

The unit of linear measure is the radius. 

<sr symbolizes ratio of circumference to diameter, or of semi- 
circumference to radius. 

w= 3*14159 = 3 ^ or fff, nearly. 

Circumference of circle = 2 vr, area = «rs. 

0 symbolizes radius. 
tftA 

^ i 2 lf = 57 * 29577 ; (of &Tc)=r= radius, 
w 

(of angle) = unit of circular measure. 

The unit of circular measure is the angle which, in any 
circle, mhtends at the centre an arc equm, in length to the 
radius. 

sin 


tan=:: 


cot = 

sm 


sin^ 4 cos^ = 1 
sec*- tan* = 1 
cosec*- cot* =1 


sin 30"=;! 
sin 60“ = iv3 
sin 45*=|V2 


The sequence of algebraic signs in the four quadrants is 

for dne and cosecant (44 ), 

for cosine and secant (-} H), 

for tangent and cotangent (4 — 4 — ). 

sin A=4sin (180°- A) = -sin (180° 4 A) = -sin (-A) 
cosec A = 4 cosec (180° - A) = - cosec (180° 4 A) = - cosec 
(-A) 

cos A = - cos (180° - A) = - cos (180° 4 A) = 4 cos ( - A) 

sec A = - sec (180° - A) = - sec (180° 4 A) = 4 sec ( - A) 

tan A= - tan (180° - A)= 4 tan (180° 4 A) = - tan ( - A) 

cot A = - cot (180° - A) = 4 cot (180° 4 A) = - cot ( - A) 

sin & cosec' 
cos & sec 
tan cot 


[are reciprocals, and have the same conven- 
j tionai sign. 


sin (A 4 B) = sin A . cos B ± cos A . sin B 
cos (A±B)=cos A .cos Bii sin A. sin B 


tan(A±B)= 


tan A±tan B 
1± tan A. tan B 


sin 2A=2 sin A , cos A 
cos 2 A = cos* A - sin* A 
= 2 cos* A - 1 
= 1 — 2 sin* A 

2 sin A= V (2 ^ 2A) 

sin A _ sin B _ sin 0 
a h c 

cosiA=V*-^\ 


COS 2A= 


tan2A = 


1 - tan* A 
1 4 tan2 A 
2 tan A 


1 — tan* A 
2 cos A = V (242 cos 2A) 
_ J*4c2-a* 


cos K- 


sin ^ A = \/ 


2hc 

{s-h){s^c) 

he 


where s = •!(« 4 4 c) : 

area S=|5c sin A=V {«(^“*«)(«-^)(^ “■<?)}• 
2 = 1.41421 . . . v/3 = 1.73205 . . . 

v^6=2.23607 .... 


THE HISTORY OP GREAT BRIT AIH AHB 
IRELAHB.— CHAPTER I. 

EABIiY BBIOJAIN— OiESAB^S INVASION — BOMAN OCCUPATION-- 
GBOWTH OF INDEPENUENOB. 

‘‘The stir of the world” results in facts. The story of man 
upon earth is a record of events. The chronicler’s task is to 
tell of change leading to change. History is human life 
r^lized. Great empires have risen and fallen in the past, 
giving place to the great empires of the present Out of the 
traditionary dimness of unremembered times there come to 
us fitfully some intimations of life diffusing itself adven- 
turously over land and sea. Phoenicia toils over the tempest 
waves of the great deep, and carries its activity and civiliza- 
tion beyond the Pillars of Hercules” to the tin islands 
of the western main. Here, a thousand years before the 
Christian era, these traffickers found people, originated trade, 
and excited industry. Of old Aryan stock, the Celts who 
possessed the Britannic Isles had, after many migrations, 
sought shelter and settlement in these sea-girt lands, and 
hoped for peace and freedom. The races who had crossed 
the sea from the Ebro, the Rhone, and the Rhine, while 
occupj^g these islands among them— though only a few 
miles intervened between their respective territories— were 
almost as completely separated from each other as if they 
inhabited different quarters of the world. It seemed as if, 
in their dispersion, there had been communicated to them 
differing associations, interests, and inspirations, manifested 
in active rivalry, and creating a localized patriotism bounded 
by mountain-slope or river-side, within which sympathy was 
confined and strength squandered. Under such circumstances 
tradition and mythology constructed a picturesque history, 
and a finely-festooned curtain of fable enfolded each settle- 
ment like the drapery of a tent. Within this veil Phoenicia 
penetrated. Its commercial pursuits set the desires and 
energies of the half-known nation to work, and thus initiated 
great changes for the future of the world. Five centuries 
before Imperial Rome had acquired firm footing in these 
isles Herodotus speaks, from Phoenician information appa- 
rently, of the Cassiterides (Scilly and Cornwall), and of the 
tin and amber brought to Greece from these remotest parts 
of the west of Europe, Britain and lerne were known by 
name to Aristotle in the third century b.o. Julius Csesar 
linked Britain to the history and civilization of the ancient 
world, and brought its records within the range of literature. 

The story of the growth of Britain from Celtic clanship to 
civilized nationality is one of much interest and instructive- 
ness. The Celtic tribes attached great importance to descent 
from common progenitors and the possession of blood relation- 
ship. They held to the primitive, patriarchal, and family 
bond of brotherhood, and the rudimentary idea of organized 
life among them was suggested by the family. Clanship or 
septism lent itself easily to migration and the having of all 
things in common. They were quick-witted, imaginative, 
and gifted with ready utterance in speech and song. Labour 
was, with them, in a great measure co-operative, and they 
not only colonized but worked in clan-fashion, and under 
the leadership of their chieftains. Their civilization was not 
of the same sort as that of their kin who had achieved the 
conditions of government existing in India, Persia, Greece, 
and Rome. In the latter the state had become the unit of 
government, and gens, clans, septs, tribes had been subor- 
dinated to the community as an organized whole; in the 
former tribal confederacy had been reached: consolidated power 
had not been imagined We are not lightly, therefore, to 
receive as absolutely accurate the representations of the 
Romans regarding the savage condition of early Britain. 
Celtic differed from Roman civilization, and prejudiced eyes 
looking upon it misjudged it. It implied self-restraint and 
respect for the claims of others. Handicraft industry, co- 
operative labour, mutual rights and obligations, trade, art, 
and learning had their place among them, and the intercourse 
of life was regulated by law within each tribe and such other 
tribes as were in alliance with them. They had not the 
organization of the great nationalities. The time 
“When wild in woods the noble savage ran” 
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has no place in our annals. It was a condition of clan 
life that improvement was not pervasive. It did not spread 
rapidly and leaven the whole mass; but in the articles manu- 
factured by the Celtic races from bone, stone, and bronze, 
there are indubitable evidences of skill, art, and taste. The 
emigrants of those early times, enforced by sword and famine 
to leave their native soil and seek new homes beyond the 
western sea, could not carry with them tools for land- tillage or 
handicraft. They were lucky if they carried kindred and 
friends in health and safety ashore, and had weapons and power 
for self-defence when their inroad was disputed. They had to 
begin life anew and fit themselves to what they found, and 
yet they must have brought wise heads and skilful hands. 
They soon acquired mastery over metals, wove the pliant 
twigs of the underwood into baskets, moulded the clay into 
pottery (which they adorned with curious ability). Of wicker- 
work and hides they constructed coracles for fishing, and they 
hollowed huge trees into canoes for seafaring. They raised 
grain crops, bred horses for driving and the chase, reared 
cattle, tended flocks, trained dogs to hunt and oxen to draw 
the plough, fashioned tools for forest work and labour in the 
mines, knit hose and wrought in the loom those checked 
cloths which gained them the name of Britons (painted). 
Caesar took with him a corselet richly adorned with British 
pearls, which he dedicated to Venus and showed as a spoil 

which proved the 
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wealth of Britain. 
Their querns, their 
sepulchral urns, 
their incense ves- 
sels, their jewelry, 
their beads of shell 
and jet, their wea- 
pons and their 
defensive armour, 
as well as their 
barrows and crom- 
lechs, their forts 
and their temples 
— on which anti- 
quarian research 
is being expended now after the lapse of more than eighteen 
centuries — bear witness to the worthy work the Britons could 
do, amid difficulties and straits, in a land and at a time when 
capital was, even if possessed, not understood. 

Caesar tells us they knew and could use the Greek letters, 
‘Hhe letters Cadmus gave;” that they enshrined their 
wisdom in mnemonic verse; that they kept records of the 
doings of their tribes, and recited the traditions of the past 
at banquets and holiday-festivals; that their Druids, Wds, 
and vates formed a learned and influential class. That there 
were laws and judges, gentry and merchantmen, among them 
we know. They buried their dead with solemnity, had a 
faith in futurity, and public forms of worship. Their villages 
were collections of fern-thatched cots, often surrounded by 
ditch and palisaded wall. The dun of the tribe was an 
inclosed stronghold, fortified with stockade and mud-rampart, 
towards which the public roads tended, and into which in 
cases of extremity cattle might be driven, and women and 
children be brought for safety. Near them fairs were held, 
to which the traffickers of other tribes and nations came for 
the sale and purchase of produce and wares. They yielded 
obedience and j^id tribute to their chiefs, and looked with 
awe on their priests. 

It must not be forgotten either that, though disjoined from 
continental life by the narrow but stormy sea which engirt 
them, the Celts of Britain did not withhold their sympathy 
and help from the Gauls — % race kindred to themselves, using 
the same speech, and impressed by the same religion. Cjesar 
himself informs us that in all his wars with the fierce and 
restless races of North-western Europe, who had been declared 
the enemies of the republic, the inhabitants of the British 
Islands had given their neighbours such help and aid as made 
it desirable that he should set himself to stop the supplies. 
It was their friendly fidelity to Gaul which brought upon 
th4m the force of the Roman arms. They make their Entrance 
Into, the pageant of continental History as tiie hel^^ Uf , the 


weak against the strong-— of the oppressed against the 
oppressor. 

The foremost man of all the Roman world — Caius Julius 
Osesar— in the course of his victorious career had engaged in 
‘*the Gallic Wars.” In these, to some extent, he had been 
foiled by aid from Britain. Here was an opportunity of at 
once dazzling itome with the splendour of daring and of 
keeping together those veteran troops attached to himself 
until they were trained as a standing army, willing to give 
him unconditional obedience, and therefore fitted to be his 
instrument in seizing on imperial power. He had learned in 
Gaul that chn communities were not, like those of Eastern 
states, subdued by one or two decisive engagements, but by 
persistent subjugation of one tribe after another, and often 
by me»ns of each other. He had gleaned from the con- 
tinental merchantry, to whom he had been a good customer, 
as much information about the country as he could. With 
the massive might of Roman legions directed against its 
divided inhabitants, this land of myth and mystery, he 
thought, could easily be brought under the sweep of his 
power, and Rome would bow before him. , 

On 26th August, 55 B.O., Julius Caesar started from Gaul 
with the seventh and the tenth legions — 8400 men in all, 
of whom about 800 were cavalry—in eighty transports, and 
landed on the east of Kent next day. He was steadily 
defied and stoutly resisted. The undiscipliued valour of the 
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clans could not prevail against the compact body of troops 
which the experienced tactician landed. On 27th August, 
somewhere on the coast of Kent, for the first time the Roman 
invader planted his foot on British soil. He was met in 
battle array again, and though he says he triumphed, and 
had a thirty days’ thanksgiving decreed in Rome for having 
carried Roman arms beyond the confines of the civilized 
world, he took no booty, enforced no tribute, acquired no 
territory, and left Britain within three weeks. To retrieve 
his credit, in July, 54 b.o., Caesar made a second invasion with 
thrice the number of men, and a fleet — 800 sail in all — of 
flat-bottomed transports propelled by oars and sails. The 
Britons retreated; fie followed. On the way to Canterbury 
his legions came up with the natives, and engaged them 
A storm, however, had arisen and swept down on Ms vessels, 
dashing and damaging them much. He spent ten days, 
with all hands employ^ in hauling up Ms wrecked fleet; he 
also pitched an exceedingly strong camp, wherein he left ten 
cohorts and 300 cavalry. After that, he set out in search of 
the troops of CassiveUaunus, who had been elected general 
of the clans. Several skirmishes took place, but the Britons 
were repulsed. Their arms were dirks, short broadswords, 
spears, axes, javelins, and darts. Their shields were of skin 
stretcfied upon plait^ wands. They used horns for trumpets, 
and they had war-cars which they managed with skifl. They 
were gpanasts well-drilled to movement singly, but wantiug 
in discipline in company. In their own way they were 
learned in the art of war. A strong attack was made on a 
foraging party of Csesafs legions, but no essential success 
followed. Cassivelaunus then began a series of strategies, 
and led Caesar inland. Crossing the Thames, near Walton, 
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the Britons confronted their pursuers. Caesar commanded 
his cohorts to dash through the stream, and they won. The 
Britons devastated the country as the Romans advanced, 
and hung on the skirts of their army to attack and intercept 
stragglers. In their war-cars the Britons flashed out on 
the legions^ and harassed them terribly. The Trinobantes 
deserted Oassivelaunus, and Caesar spared their houses and 
fields on condition that they gave him forty hostages and a 
supply of corn. They consented to his terms. Other clans 
sought to make similar terms with Caesar, and he granted 
them. His antagonist in vain created a diversion by raising 
the southern tribes; Caesar pressed on the capital of the 
Cassi, and took it; But he offered peace to his opponent on 
condition of his paying a fixed annual tribute. Csesar re- 
traced his way to the sea. He set sail on 21st September, 
carrying no tributaries with him to Rome " to grace in 
captive bonds his chariot wheels,” and leaving no Roman 
soldier behind him in Britain, to which he never returned. 
For nearly a century thereafter no Roman force appeared in 
the Britannic isles. 

Among the hostages taken with him by Cmsar to Rome 
was, according to our earlier historians, Cymbeline, the grand- 
son of Oassivelaunus, 

“ Famous in Caesar’s praises, no whit less 
Than in his feats deserving them.” 

He was brought up in Rome, and there made knight by 
Augustus Csesar, under whom he served in the wars. At 
Rome, Cymbeline married his cousin Cartismandua, also a 
hostage. At this time Augustus, urged by many Roman 
nobles, prepared an expedition for the invasion of Britain, 
and h^ reached Celtic Gaul on his journey, when, hearing of 
the rebellion of the Slavs of Pannonia and Dalmatia, he 
turned his arms to the East. Again, six years afterwards, he 
renewed his designs upon Britain, but the invasion was put 
off; and when, next year, he was on his way again, insurrec- 
tions nearer home required his presence. Cymbeline was 
called to succeed his father Theomantius as king in the land 
of his nativity. On his arrival he coined a golden tribute- 
money, specimens of which are to be found in the cabinets of 
numismatists. These bore his own effigies diademed with 
pearls. Probably among the Chiitern Hills in BucMngham 
Cymbeline held Ms court. Adminius, his eldest son, having 
rebelled, was exiled, and put himself under the protection of 
Caligula. At his suggestion, this showy wearer of the mili- 
tary shoe, but feeble wielder of the imperial sceptre, made a 
feint at the invasion of Britain, from wMch, on getting out a 
few miles to sea, he desisted. Gathering a few shells on the 
coast of Gaul, he returned to Rome to receive the honours of 
a Britannic triumph. On Cymbeline’s death (2 a.d.) Cartis- 
mandua married CadaUan, cMef of the Brigantes, and thus 
became stepmother of his son Caractacus, and of Boadicea. 
Rome then encouragedandafforded an asylum to all intriguants 
and rebels against the British cMefs. Bericus, a rebel, found 
protection from Claudius. Togodumnus demanded delivery 
of him. Claudius refused. The Britons retaliated by pro- 
hibiting commerce with Rome; and hence arose the crisis 
which, after ninety-seven years’ immunity, brought a Roman 
invading force to Britain. 

In tMs interval the British, though slowly, learned some- 
what of the secret of Roman civilization — organization. They 
had no national centre of authority, but leagues were entered 
into more freely. Confederations under overlords were agreed 
upon, and the eyes of the Britons were turned to the Con- 
tinent as a field for trade. They began to export grain, 
skins, cattle, and hunting-dogs; gold, silver, lead, and iron, 
besides tin; and some of them found that, when they had 
spared the lives of those taken in fight, it was more imme- 
diately profitable to deport them as slaves than to use them 
as tillers of the ground. The land to whose existence Csesar 
"as a discoverer, rather than a conqueror,” had opened the 
eyes of the Romans became a reality in the universe. 

The Romans, under Aulus Plautius and Cneius Sentius, 
accompanied by Vespasian and Titus (afterwards emperors), 
arrived in Britain, guided by Bericus, and resolved on its sub- 
jugation, 43 A.I). Pour legions, with cavalry and German 
auxiliaries, 60,000 men in all, formed the invading force. 


They were valiantly resisted by the natives; but, tribe by 
tribe, the Romans subdued them in detail, and the south was 
almost wholly theirs. The Emperor Claudius Nero came to 
see with his own eyes the acMevements of Ms forces. In Ms 
presence Camulodunum (Colchester) was stormed. Thither 
Caractacus and Togodumnus, the sons of Cymbeline, had 
retreated, and there they were slain. Some tribes were 
received into submission, and Claudius went back to Rome 
to enjoy the glory of a triumph as the conqueror of the 
Britons, Neither Vespasian nor Plautius, however, could 
succeed in making a lasting conquest. Overcome in one 
place they revived the struggle in another. Plautius was 
recalled, but he being sick Med, and was buried at Maldon. 
Ostorius Scapula was sent to succeed him as pro-praetor. He 
opened the compaign at once, crushed the insurgent Britons, 
and ran a line of forts from the Severn to the Nene, dis- 
arming all suspects witliin these bounds. This struck terror 
into their souls, but it was the fear that stirs to fierce fight. 
In an encounter at Caer-Caradoc, in Shropshire, 61 a.i), 
Caractacus, after a severe struggle, was defeated, and, sorely 
wounded, escaped to Dunstaffnage only to be given up to the 
Romans by his stepmother. His wife and daughters were 
taken prisoners, and Ms brothers surrendered at discretion. 
The heroic prince, with Ms unfortunate family, were sent to 
Rome to grace a triumphal pageant. Even in Rome, as a 
prisoner, Ms noble demeanour and dauntless spirit commanded 
the adiMration of the lords of the world. So noble and 
dignified were the words in wMch he stated Ms case to the 
emperor, that Claudius immediately pardoned him and his 
friends. His after-fate is unknown. 

The Silures, notwithstanding the defeat and capture of 
their cMef, continued to skirmish and make reprisals. 
Claudius declared that Rome would “blot out their very 
name,” but the boast remains yet unfulfilled. Ostorius, wor- 
ried and wearied out, died about 53 a.i>. of chagrin. Didius 
succeeded him, but appears to have made no signal impres- 
sion by warfare. He set military stations near the duns of 
the tribes, planted colonies at the chief strategical points, 
and joined camp to camp by well-made roads, with military 
stations and guards to take charge of them. Outbreaks and 
revolts, however, continued still. In Nero’s time, about 57 
A.i>., Veranius replaced Didius, but died early, and was 
replaced by Paulinus Suetonius. He was ambitious. He 
took Mona, the island headquarters of Druidism, and cut 
down their groves. A rising among the Iceni called him 
to the, south-east. On the death of Prasutagus, king of 
that tribe, the Romans began to plunder and pillage, 
enslaved his kinsmen, brutally ill-used his daughters, and 
subjects his widowed queen, Boadicea, to the scourge. TMs 
evoked the fury of the tribes. The cry for vengeance 
came from every heart, and they bound themselves to make 
common cause against their oppressors. Boadicea fell on 
Camulodunum, after two days’ siege took it by storm, and 
in the carnage that ensued 70,000 perished. The ninth legion, 
on its way to disperse the besiegers, was met, opposed, and 
almost anniMlated, Petilius Cerialis, their commander, 
under whom Tacitus the historian served, being forced to 
retreat and intrench himself in Verulam. Thither he was 
followed, and Boadicea, now joined by the Piets and Scots, 
attacked that municipimri (free city) of the Romans, and 
laid it waste with fire and sword. With similar ruthlessness 
she treated London, which Paulinus Suetonius had reached, 
and from wMch he had led forth his army. Turning towards 
the camp the foe had formed, the victress led her followers 
on in the rashness of her passion. She fought, she said, for 
the general freedom; in revenge for her ignominious stripes 
and the unforgivable injuries inflicted on her daughters. 
“Here we must conquer by bravery or die with glory. What- 
ever ye may do, 0 men, I, a woman, will not survive in infamy 
; or live in bondage.” The engagement began. It was short 
and decisive. The Britons were put to flight and slaughtered 
mercilessly. The daughters of Boadicea were captured fight- 
ing on the field. Boadicea relieved herself from the con- 
tumely of becoming a spectacle in a Roman triumph by 
poison, and was toourably interred, some say, at Stonehenge. 

Julius Agricola took the report of these proceedings — 
probably prepared by Tacitus— -to Rome. Paulinus Suetonius 
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was recalled; Petilius succeeded him, and he was replaced 
by Julius Frontinus. At length Agricola, having been raised 
to patrician rank and served in the consulship, was ap- 
pointed governor of Britain, He arrived in 78 a.i>., and^ held 
rule under the emperors Vespasian, Titus, and Domitian. 
Tacitus, AgricoWs son-in-law, has written these pages of 
British history in pregnant Latin. The chieftaincies of South 
Britain were subdued, and to some extent Romanized; but 
the wild Caledonians, who dwelt in the hill country of the 
north, often harried the subjugated tribes. Agricola marched 
against them. He encountered Galgacus, “fighter of battles,” 
the nephew of Boadicea, in a pitched battle near the Grampian 
Hills, and with the slaughter of 100,000 men reduced the 
north to Roman rule. To secure his province from aggression, 
he erected a chain of forts, and built a wall between the 





■‘TudHuTi’c Wall. WArthtimlierlatid. 

Forth and the Clyde. He einj)loyed his fleet — itself a strik- 
ing symbol of the Roman power — to explore the north coast. 
It sailed round the island The Orkneys were sighted in 
their course, and Ireland was seen to be really an island 
suggestive of another conquest. In Ireland he saw a land, 
lying between North Britain and Spain, which would round 
off the Roman Empire nicely on the north-west; and he lined 
the coast of Scotland opposite it with troops, expecting some 
day to^ pass over to and subdue it. But “ Caledonia, stern 
and wild,” sullenly nursing designs of renewed aggression, 
supplied him with quite enough to do to keep the land he had. 



Coin of Hadrian. 


Its hardy tribes tripped over the border, carried devastation 
far and wide, and, when opposed, dispersed and found their 
way home well-laden with booty and but sHghtly harmed, 
ilattnan, first among the Roman emperors to bear the illus- 
tnous title of in 120 a.i>., on a tour of inspection, 

mited Bntam, and advised the resigning of the territory 
between the dyke of Agiicola and a massive wall paralleled 


with a ditch and an earthwork, which he caused to be raised 
—with bridges where required—between the Solway and the 
Tyne. Even this was found insufficient as a barrier against 
incursions, and Antoninus Pius caused another one to be 
constructed nearly on the lines of that which Agricola had 
formerly fortified. The manning and holding of such a wall 
we know must have demanded immense resources in men and 
means. The disturbed state of Britain under a foreign yoke 
continued long, and demanded heavy drains on the empire. 
At length, Severus— head of that empire in which subjugation 
was a creed — enraged at the continued irruptions of the 
Caledonians, determined himself— despite of years and gout 
—to undertake the settlement of this western fringe of the 
imperial dominions. Accompanied by the Empress Julia, his 
two sons, and two legions, he entered on his task 208 aj>. 

He built a fresh wall between Black- 
ness and Kilpatrick, along which he 
laid a paved military road. Several 
encounters took place; but the enemy 
wasted before him in concerted retreat. 
With slakeless rage he pursued, and 
though no battle was really fought, 
50,000 Romans succumbed in the ex- 
pedition. The Caledonians, it is said, 
at last, under force of fire and sword, 
agreed not to invade the intra-mural 
territory again. When he was about 
to sign the treaty, his son Caracaila 
suddenly drew his sword to slay his 
father. Severus turned, saw the fiash 
of the weapon, guessed the intent of it, 
looked int^ the eyes of the would-be 
parricid rho stood paralysed, and 

then, pi ding with the business be- 
fore hii rote his signature, and re- 

ceived t symbolic sword of submis- 
sion. his return to his tent he 
rebuked son, that lust of reigning 
should 1 led him to do such a deed 

in the i mce of the foe and the eye 

of the Id. Severus died in the 
imperial ilace at York, 212 4 . 3 )., 

“ ieavir as he said, “ the empire in 
among the Britons.” 
d century Britain became 
^ranks and Saxons, seeking 
lation, commenced a series 
coasts of Britain. The 
an stationed an army and 
of an official as guardian of 
.ese, a Menapian, as those who 


peace, 

Towards the close of the 
exposed to new influences. ' 
an outlet for their redundan 
of descents upon the sout 
emperors Diocletian and M 
sent a fleet under the coinn 
the Saxon shores. One of 
dwelt near the mouth of the Rhine were called, was Carausius. 
He prevailed on the British to proclaim him emperor 287 4 .n,, 
and^ the coast-lands of Gallia were soon subdued to his do- 
minion. Constantins, co-emperor of Rome, resolved to crush 
Carausius, and to give the British good reason for hesitation 
in again interfering with the rulership of Rome. He came 
in person to Britain, and there saw at Colchester Helena, 
daughter of King Coel, whom he espoused. She was thus a 
king’s daughter, a Csesar’s wife, and an emperor’s mother. 
Constantins won and kept the good- will of the Britons, and 
was a kindly governor to them. Allectus, by the assassina- 
tion of Carausius, had freed him from any difficulty as 
regarded the immediate purpose of his coming. He took up 
his residence at York, and here, it is often said, Constantine 
the Great, ^ first Christian emperor of Rome, was bom. • Gon- 
stantius ffied 306 a.i>., and was buried at York. During hia 
reign, Britain enjoyed peace. But not long after his death 
the Caledonians— who now consisted of Scots who had 
emigrated from Ireland and occupied the south-west of the 
country now^ called Scotland, and the Piets who dwelt on 
the eastern side — ^made incursions into the south, and some- 
times extended their raid to the Thames. On one occasion, 
R is stated, they succ^ded in plundering London. The 
Roman general, Theodosius, repell^ these invaders 367 
and next year reconquered the territory they had overspread. 
This he called Valentia, in honour of the Emperor Valen- 
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tinian. TMs success was only temporary. The difficulties 
arising from the division of the empire — which gave to 
history the task of unmveiling the intricate involvements 
of the Empire of the East and the Empire of the West — 
the increasing troubles in Gaul, the insurrections against 
Roman domination arising on all the outskirts of the imperial 
territory, the insurrections, the quarrels, and the revolts of 
the diSerent governors of the island (some of whom, by 
aid of the arms and fleets of Britain, strove to attain the 
purple), joined to the growing intensity of the attacks made 
by the bordering tribes in the north and the west, all con- 
spired to shake the tenure of Roman power in the British 
Isles. Unable to defend the long line of their frontier 
against the many inroads made by savage hordes and revolt- 
ing subjects, Rome was obliged to withdraw her active troops 
from Britain. In 410 A.n. Honorius informed the Romanized 
Britons that they must henceforth depend on themselves for 
protection; and about 420 a.i>., somewhat less than five 
centuries after Csesar’s first invasion, the power of Rome 
had ceased in these islands which “the mightiest Julius” 
had nominally added to the mother-empire. 

It had been the practice of the Roman government during 
the latter years of the empire to repay the troops who had 
fought and laboured in the many strifes of -the state by 
grants of conquered territory on which to form colonies, and 
to transplant the trained soldiery of one nationality into 
the territory of some other subjugated race. In this way 
upwards of forty legions of Thracians, Dalmatians, and 
natives of Eastern Germany had been deported upon British 
soil Not only these, but many of the soldiery who had 
been captured in the wars of the tribes, who had acquired 
interests in the country, or who had found opportunity for 
desertion, had doubtlessly remained behind in the land of 
their enforced or voluntary adoption; and there were many 
who came in the train of the Roman armies— merchants, 
artificers, corn-dealers, camp-servants, attendants on official 
persons, &c. — who also found it necessary or advisable to 
stay and make the best of it in the west. Their mingling 
with the people of the tribes, and the greater intercommuni- 
cation of tribe with tribe rendered necessary by the leagues, 
alliances, conferences, and distresses arising from the warfare 
engaged in among themselves or against Rome, contributed 
greatly to destroy the clanship of birth-blood, and render 
possible among them the cohesion of nationality. 

Our protracted relationship with Rome did not largely 
influence our . social life. We were Romanized in ways 
rather than in race. The courage, hardy training, and 
frugality of mighty military organizations on the one hand 
were equalled on the other by the servility to lust, luxury, 
and pomp shown in the city civilization. Roman tyranny 
evoked, or at least consolidated, our system of local self- 
government. Rome brought us into relation with soldierly 
power, and naval capacity, immense force trained to stupen- 
dous accomplishments, and they left us their highways, camps, 
stations, and walls, their altars, their mural tablets, their 
military discipline, as object-lessons in national progress. 
They brought within the ken of the people the uses of coined 
money, regular markets, some industrial arts, and some 
amusements. Its civic conveniences, municipal rites, methods 
of communication, style of warfare, fashions of intercourse, and 
modes of festivity have also affected us somewhat. To it, we 
owe the faith which has had the most marvellous influence 
on social existence. Early the messengers of the cross came 
to evangelize these isles of the sea, and eagerly in many 
instances were their ministrations welcomed. Simon Zelotes 
died a martyr here. Embassies went hence to Rome on re- 
ligious affairs. At Arles, Nice, and Sardica British members 
signed the canons. The Culdee missionaries carried gospel 
light afar. St. Alban suffered martyrdom in 304 A.n. Thus 
indeed, long prior to the imperial adoption of Christianity by 
Constantine, 313 a.3>., nominal attacmnent to the church be- 
came prevalent. Britain had taken kindly to the Creed which 
taught of Christ. This intensified and purified family rela- 
tionships, and sanctified the bonds of friendship and neigh- 
bourhood. It gave a higher conception of life, a nobler ideal 
of law, a loftier example of conduct, and a worthier know- 
ledge of God. 
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THE GREEK LANGUAGE.— CHAPTER L 

ALPHABET. 

The Greek alphabet contains twenty-four letters, which are 
arranged and named as undergiven: — 

EngHsli ' ; , , 
Pronunciatioii. 

alpha 
bgta 

delta 
epsilon 
zeta 
■eta'' 
theta 
iota 
kappa 
lambda 
mu 
nu 
xi 

omikron 

1 

sigma 
tan 

upsilon 

■ , phi',;":'"',''' ■; 

psi 

omega 

Greek pronunciation is extremely simple: the letters of the 
alphabet have the sounds given opposite them as the English 
equivalents, and if the beginner will at once make himself 
acquainted with the appearance of the letters he should have 
little further difficulty with this. He should he careful always 
to sound n like ay in pay^ and to sound t like ee in feet. 
Letters are either vowels or consonants. 

There are seven vowels, of which two, g, o, are short; two, 
> 7 , 6», are long; and three, v, are doubtful 
The short vowel t has its corresponding long >?, and o short 
a long. Each doubtful vowel is naturally short, hut is some- 
times long; thus « in Teervjp, a, father, is always short; ot in 
a people, is always long. 

Two vowels pronounced together make a diphthong. If 
each vowel is equally sounded the diphthong improper; if not, 
improper. There are in all twelve diphthongs — six proper 
and six improper. 

The six proper are formed from the short vowels and oe 
(short) by subjoining / and */; thus g, s#, gv; o, o/, qv\ ee.t, av. 

Of the improper diphthongs three are called surds, viz. f«, 
j;, because the subscript vowel / is scarcely heard in the 
pronunciation; the other three improper diphthongs are 

div^ VI. 

The simple consonants are either semivowels or mutes. 

The four liquids, x, /*, p, are reckoned as semivowels; so 
is the sibilant <r, which, as having a sound peculiar to itself, 
is sometimes called solitarium. Sigma at the end of a word 
is always written s; at the beginning or in the middle a. 

There are nine mutes, divided into three classes, the soft, 
middle, and aspirate — ^the soft, w, the middle, y, 
the aspirate, ip, x, A 

Each soft mute, with its middle and aspirate, as they are 
pronounced with the same organ of the voice, forms an order: 
first, labials^ because pronounced chiefly by the lips; second^ 
palatcdsy as their sounds proceed from the roof of the mouth; 
and third, dentals, as they are pronounced chiefly by the teeth. 

The three double consonants, i//, are formed by sub- 
joining g to the three foregoing orders of the mutes; thus x 
A, 0; y, T, If A ^th s make -vf, C U before a mute 
of its own order is pronounced as in the syllables ing, ang, 
ungi thus ctyyeXog’, 

Each double consonant may be resolved into the mute from 
which it was formed and as the in is equivalent 

to Ttf, the i in to &c. 


m 


THE GEIEK MHGUAGE. 


The only consonants in which Greek words can end are 
p, i, -ipf and K in the preposition gx and in the adverb ov». 

' OS' AOCENTS. ' 

In the earlier lessons, that we may not unduly trouble the 
learner with minutias in which he can take little interest, and 
the peculiar uses of which he cannot understand or appreciate, 
we shall not closely adhere to the laws of accentuation, but 
shall rather, in a special lesson, explain fully and exhibit clearly 
the chief regulations concerning accent, in a series of exem- 
plified rules. Keeping in mind only tins general rule, *‘ The 
emphatic syllable of every Greek word is accented, even mono- 
syllables if they are independent,” and taking the following 
definitions as explanatory of their character, this matter shall 
in the meantime be "isregarded. 

The acoenty or tone of the syllable, is threefold — viz. the 
acute ('), which indicates a rising and sharp intonation of 
the voice in pronouncing a syllable, as I am striking; 

thQ grave ( j, a failing of the voice, as honour; the cir- 
cwmjiex f ), uniting the tones of both, and originally formed 
by the junction of the two, as I am making. 

In Greek the accent is placed only on one of the last three 
syllables of a word. 

In accentuation words are called cxytone when the accent 
is placed on the last syllable, as ^go; when on the penult, 
ossytone^ as when on the pro-paroscytone, 

as 

Barytones are words which have no accent on the last 
syllable, as 

When the circumflex is placed over the last syllable, words 
are called as when on the penult, 

perispoWfenay as 

There are two breathings^ the rough and the smooth. The 
former has the power of the letter A, while the latter indi- 
cates that the vowel is to be pronounced without the rough 
breathing. Every vowel at the beginning of a word is marked 
by a breathing-sign, represented by an apostrophe turned 
inwards (') for the rough, and outwards (j for the smooth. 
It is of the greatest importance to notice the aspirate or 
rough breathing, as that affects pronunciation; thus 
is sounded hama; sy&i, ego. Initial v has always the aspirate, 
as vb&fpj sounded likewise also the initial consonant p, 

as poooVf but the A is not audible here. 

The points or pauses are four — the comma (,); the mark 
of interrogation (;); the colon, thus placed (»•); the period (.) 

OONTEACTEB STII/ABLES. 

In general, when the following vowels or vowels and diph- 
thongs come together they are contracted into one, thus — 


Mcc, eci, mi into d; eei', cc£i, ufj into ep ; sm into see, into 
ij ; mi, £9?, yji'into u\ m, is into r ; oto, etow, gw, oa, ai?, 
dfce into&»; mi, wlinto ^ ; ooe/ into eet; ss, st\ ssi into ft; 
eoiy 6t\ osi. Off, 06/ into 0/; oo, go, mv, os, qqu into ov; vee, oe, 
vYi, t/rintotJ; t/i'intov/. 

When the letter & occurs in inflected words between two 
short vowels it is for the most part elided, and contraction 
takes place as noted above. 

In the lengthening of vowels in the course of inflexion a. 
becomes « or > 7 ; j? or g/; t and 'O, r and «? ; and 0 , w or ov, 

THE PABTS OF SPEECH. 

There are eight parts of speech — 


DEOI/INABLE. 

Noun. 

Adjective (including Article). 
Pronoun. 

Verb. 


IimEOMIfABnE. 

Adverb. 

Preposition. 

Interjection. 

Conjunction. 


Nouns are varied to indicate gender, number, and case. 

The three genders are — masculine, feminine, and neuter. 
The masculine and neuter are generally known by the ter- 
minations. The three numbers are — singular, dual, and plural 
The dual occurs when two or a pair are spoken of. It was chiefly 
employed by the Attic writers. 

The five cases are — nominative, genitive, dative, accusative, 
and vocative. 

OP DEOLENSION. 

There are three declensions. The declension to which a 
noun belongs is known by the inflexion of the gexxitive singular. 

GENBBAL BULBS. 

(1) The dative singular always ends in /, usually wiitten 
under the preceding vowel; as 

(2) The vocative singular is generally — in the plural always 
— like the nominative. 

(3) The nominative, accusative, and vocative of neuter 
nouns are always alike; and these cases in the plural end 
always in a.. 

(4) The genitive plural always ends in m, 

(5) The nominative, accusative, and vocative dual are 
always alike; as also the genitive and dative. 

FIKST l>E€Ll!HSXON. 

The First Declension has four terminations: two feminine, 
71, ce, and two masculine, yjj and oeg. 

Some nouns and adjectives, chiefly found in Horner, ending 
in ce are masculine, as iTCTroree, ^oititu; hence Lat. poeta, &c. 


Nouns op the Fibst Declension. 



1 . Feminine. 

2. MascuLlnm. 

y>. Feminine. 

4. Feminine. 

5. Masculine. 

6. Masculine. 

Singular, 

honour. 

Muse. 

wisdom. 

day. 

citizen. 

young man. 

Nom., . . 

■ ripen 

Moyo-tft 

ao^iet 

ifpeipot 

iffespeeg 

vipeBpep 

ipespoep 

erokirng 

pfeepiaeg 

Gen., . . . 

rtpeng 

Movcrjif 

ooCpiUs 

woKirotf 

pmviov 

Dat, . . . 

Tlflff 

MovsTji; 

etolpiee 

Toktrfi 

pmpiep y/'j': 


rig-nif 

Movaetp 

ffo(pioep 

•Tecihirnp 

pmpm» 


\. ':/'''rripm'': 

yLovact 

ffo0tet 

^peepee, 

moKiroe 

pmpm 

Dual, 






Nom. Acc. Voc.! 


yiotnxee 

(fO0iee i 

^pespot 

npespeeip 

woA/Ta 

'r)'/^»mpm:y:y 

Gen. Dat., . 


yioVGoeiv 

ffo0miP 

iroX/r,06/y ; 


Plural, : 


[ ■ \ : j',' ; ■ ' . ■: 





Nom. Voc., . 

ripeeei 

M-ovaoet 

m0toct 

^pespoei 
^pespoip 
pffMipms y j 
ifpeepoeg 

eroT^ireei 

pmutobt 

Gen., . . . 



(XO0i6fP 

crolKireip 

pmpiup 

Dat, . . . 

rtpeeetf 

Mouamg 

IXO01CC4S 

rrohireeig 

pmpmtg 

Acc., ... 

rtpAGeg 

Mouaoeg 

ffO0l»S 

erohireeg 

vieepieeg 


Nouns ending in ij are inflected as in column 1. Ex. — 
a head; Xyrvj, grief; uueyj, victory; a gate; 
hxT}, a decision; yvoipen, an opinion; pcop^ip, a form. 

Nouns in ee preceded by a consonant are declined like those 
in ri, but have m in the accusative singular, as in column 2. , 
Ex.— a bee; the sea; a. storm; 

an opinion; yhmtrot, a tongue; pi^ae, a root; ^peet^ee, a 
^ueen. ’ ' 

r ' ' "‘f '1-- ■ ■ ■ ' 


1^1 


eeg and 06 in the genitive and dative, as in columns 3 and 4. 
Ex. — eehm, a cause; IXae/ot, an olive; axm, a shadow; xaephee, 
the heart; TrsMict, a dove; dyopee, a market-place; peeexmpte, 
a short sword; ^vpoe, a door; yi<pvpee, a bridge; x^pee, a country; 
‘hvpee, a lyre; xe>pe^hee, comedy; •xreetbuce, instruction. 

Masculines in r,g and etg have ov in the genitive, and drop 
g in the vocative; ring has ee in the vocative, trrnf has eithw 
jj or 06 (see cols. 5 and 6). Ex. — reepemg, a steward; jSopfoes:, 
the north wind; vounrvis, a poet;, Isaoeorm) ft master. 
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IHGLISH LITERATURE.^^^ 

; THE lOBMATIVE PEEIOD , OE ENGEISH MTEEATUEE. 

SECTION I. — ^POBTEY IN EIPE ANB LETTEES — • 

‘^PIEES PEOWMANj” GOWEE, BAEBOEE. 

The earliest living breath of popular poetic feeling takes 
the rhythm of the ballad. History sees in it memorials of 
public transactions, the records of the romance and glory of 
Hfe. The nide songs which rouse the martial spirit and fan 
the flame of patriotism have almost aU originally a narrative 
basis. Ho festivity is perfect, in castle-hall or on village-green, 
without the minstrefs harp.. Marvellous tale, wild adven- 
ture, excited feeling, turbulent exploit, valour and fi.delity, 
are set to music and chanted to the charmed listeners. 
Ballads are the epics of the common people, sang by the. 
nameless Homers of the hamlet, the forgotten Virgils of the 
villages, and the tender Tassos of the tribes by whom the 
hardy heroisms, the tragic stories, and the true-love fidelities 
of life and time were consecrated in rough vigorous verse. 
These storied songs, which fell on the ears of the hearers and 
quickened their hearts, were written only on the palimpsests 
of memory, in which erasures and rescripts are easy. Hence 
the variousness of the texts of ancient ballads. The vagrant 
wanderings of the minstrels led them into various places, and 
their desire to gratify their hearers’ family, tribal, or local 
pride inclined them to keep all references of a personal, 
scenic, or chronological kind as fluent and readily changeable 
as possible. Thus various readings abound in ballads, and 
claims from many country-sides are put forth as the scenes 
of their story or the dweflings of their writers. They were 
shaped and reshaped, and not being preserved by printing, 
were produced and reproduced in new casts, with fresh 
allusions and in altered rhythms, until their incidents and 
their form became as common as wild flowers, though in 
feeling, phrase, and fanciful adornment they, Mice the wild- 
lings of the meadow and the hillside, acquired traces of 
the race of the soil in which they were nourished, and in 
which they flourished. 

Such unwritten poetry permeated the whole body of the 
people. When no man writes what every one knows, it then 
comes to be that no one knows what none has written. This 
is the reason why so many of our old ballads have faded 
away from memory and possession. Only after the products 
of mind have been garnered up in written form do they be- 
come literature. Song-enshrined life first craved for regis- 
tration in poetic penmanship. Ours became a national 
literature because it took its true impulse from the simple 
familiar experiences of the common people ; expressed their 
feelings, realized their love of freedom and truth, sang in 
harmony with their sympathies, and put into the rapid rush 
of narrative the passionate force of free personality. History 
thus got trimmed into story, and took the shape of tale and 
romance, rather than of record. The old Roman “ Gesta,” 
the Provengal traditions, the choice incidents of the chroni- 
clers, the mirth-provoking folk-songs and mock-songs of the 
market-place, were all influential on the minds of those who 
wrote the early light literature of living England; but the | 
popular ballad, whatever the matter might be, gave form, 
tone, and tendency to our earliest poetry. 

The fourteenth century was the formative era of England’s 
living speech. It was, in South Britain, the age of Edward I., 
the energetic; Edward II., the feeble; Edward III., the 
valorous ; Richard, “the redeless ;” and Henry IV., the 
astute; in North Britain, it was the period of the patriotic 
Wallace, the chivalrous Bruce, the luckless David II., and 
the peace-seeking Robert II. It was a time of stir and 
strife, of singular story, of patriotism made picturesque, of 
vexing vicissitudes and unsettledness of life. During the 
larger section of this century the imagination and emotions 
were vigorously stimulated, and exercised an active influence 
on men’s minds. The nation had absorbed Roman grandeur, 
Saxon strength, Danish energy, Norman vivacity, Cymric 
spirit, Christian faith, and active industrialism. The vital 
interests of men were growing more complex ; the policy of 
govemmensfc more intricate ; the anxieties of men were more 
exquisite, and the need for modifications in the old plan 

TOL. I. 


of life made itself felt in various ways. The cleverest, ablest, 
and noblest of the world’s minds were most touched by these 
influences. In different ways they wrought into the mass of 
national life. By sword and sceptre, plough and pen, church 
organization and commercial guild, civic corporation and 
feudal federation, endeavours were made to work the world 
round to better things. The records of the results of many 
agencies have been lost. From charters and statutes, musty 
records and much-mildewed papers, we gather here and there 
scraps of fact and snatches of incident; but literature best 
teaches us how to reimagine the real life of the past, and the 
masterpieces of a nation’s minstrels show us the thoughts, 
feelings, and aspirations of those who grasped a victory under 
the shadow of despair within sight of Stirling, who hazarded 
their lives in the hopelessness of Halidon Hfll and Neville’s 
Cross, who fought at Crecy, Calais, and Poitiers, or vdth Van 
Artevelde gained the splendid victory of Sluys; of those who 
saw the insurrections of Straw and Tyler, shuddered under 
the “ merciless parliament,” rejoiced in or wept for Boling- 
broke’s landing at Ravenspur, and greeted or grieved for the 
murder of “ the well-graced actor” who, as Richard II., had 
been England’s king. 

Only a few inconsiderable fragments of the Scottish songs 
of these war-times survive. They served their purpose, and 
are (perhaps fortunately) forgotten. That there were 
many of them, Fabyan admits. He says — “This song 
was after many days sung in dances, in the carols of 
the maidens and minstrels of Scotland, to the reproof and 
disdidn of Englishmen, with divers others which I overpass: 

“ ‘ Maidens of England ! sore may ye mourn, 

For your lemans ye have lost at Bannocl^sboTime, 

With heave a lowe. 

What, weneth the Bang of Englande 
So soon to have wohne Scotlande 1 
With a mm-be-lowe ! ’ ” 

Laurence Minot thinks that “ the Scots to make such boast 
were much to blame,” perhaps referring to songs like this 
one, with which Edward I. was derided from the walls of 
Berwick during the siege of 1296:— 

“ Wend King Edewarde, with his long shankes, 

To have got Berwycke, all our unthankes? 

Gae pikes him, 

And after gae dikes him.” 

In the prologue to the first part of his chronicle, Robert de 
Brunne mentions the “Romance of Sir Tristrem” as one 
which he had been many a time asked to turn into English 
rhyme, and he attributes the authorship of it to Thomas 
the Rhymer of Ercildoune (now Earlston, near Melrose, in 
Berwickshire). He is also named by Barbour, Wynton, 
Bower, and Major, both as a poet and a prophet. This poem 
is regarded as a precious relic of early British poetry belong- 
ing to the age of Edward 1. It is distinguished by quaint 
simplicity and forcible brevity of style. Its verses are short, 
its transitions abrupt, its pliraseology (as perhaps becomes a 
prophet) somewhat enigmatical. The prophecies of Thomas 
the Rhymer were long known and widely circulated among 
the people, who had great faith in the Scottish seer. He 
taught in mystic lines that a king should come who 

“ Shall rule all Britain to the sea, 

That of the Bruce’s line shall come 
As near as to the ninth degree.” 

Laurence Minot, whose Northumbrian English is singularly 
easy and various, is the achievement-poet of the transition 
time, in which the language of our modern literature was 
being moulded into new forms. He is the earliest writer of 
Enghsh verse who worthily expressed in ballad form the pass- 
ing incidents of the land’s history in the literary language 
of England. His poems on the battles and the victories of 
i Edward III. are popularly pictorial, patriotically martial, and 
, possess qualities of selected expressiveness of phrase of which 
no equal examples can be quoted from the old heroic ballads. 
His rhyme is pretty liberally bespangled with iteration and 
alliteration; but it is more sustainedly refined than was usual 
in his time. Of himself nothing is known; of his poems ten 
25—26 
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are extant They treat of (1) the battle of HaMon Hill 
(1333); (2) the avenging of Bannockburn; (3) Edward^s in- 
vasion of France (1339); (4) the sea-fight in the Swine or 
Zwin, in the West Scheldt (1340); (5) the siege of Toumay 
(1340); (6) Edwards landing at Ga^ la Hogue; (7) the 
battle of Crecy and the siege of Calais ; (8) the battle of 
Neville's Cross (all three in 1346); (9) the sea-fight ag^st 
Spain off Winchelsea (1350), and (10) the capture of Guisnes 
(1352). These, according to the critics, were in all likelihood 
composed close on the occurrence of each event, and form 
collectively a considerable body of contemporary verse. He is, 
of course, above all things national, enthusiastically patriotic, 
and the noble prince/’ of whom he has “matter for to 
make,” is always in the right. Here is part of the song, 
slightly modernized, in wMeh he celebrates gleefully the 
wreaking out of England’s revenge for Bannockburn : — 

Scots out of Berwicke and of Aberdeen, 

At the Bannocksbnm war ye too keen ; 

There slew ye many saikless, as it was seen, 

And now has King Edward wroken it, I ween. 

It is wroken, I ween, weel worthe the while ; 

War it with the Scots, for they are full of guile. 

“ Where are the Scots of St, John’s town? [Perth] 

The boast of your banner is beaten all down ; 

When ye boasting will bide Sire Edward is bonne 
For to kindle yon care and crack your crown. 

He has cracked your crown, weel worthe the while ; 

Shame betid the Scots, for they are full of gnile.” 

The following lines exhibit the language in which he 
wrote; — 


Eolie, of Hampole, near Doncaster, Yorkshire. He was born 
at Thornton, educated in the York Diocesan School, patronized 
by Thomas Neville, archdeacon of Durham, by whom he was 
sent to Oxford, where he made great progress, especially in 
theology. Sir John de Dalton gave Mm a cell to five in and 
provided for Ms .^ily wants. He was prolific of books, the 
busiest of religious writers among the Augustinian monks. 
To him we owe not only a versified, but a prose translation of 
the Psalms, as well as selected portions of Job done into 
rhyme. In an honest and earnest way, he endeavoured to 
set before Ms countrymen the need of having a “conscience 
void of offence towards C-od and towards man,” and explains 
Ms purpose as a poet to be this— 

“ Nam[e]ly tel lewed men of Engeland 
That can iio[n]ght but Inglisc understand, 

Thar[elfor this treatise draw I wald 
In Ingnsc tnng that may be called. 

* Prik of Conscience ’ als men may fele, 

For if a man rede and nnderstande wele, 

And the matters thar[e]m til h[e]art wii take, 

It may Ms conscience tendre make.” 

“The Pricke of Conscience” is a poem in seven bcM)ks — 
(1) The beginning of man’s life; (2) the unsteadfastness of 
the world; (3) death, and why it is to be dreaded; (4) purga- 
tory; (5) doomsday; (6) the pains of bell; (7) the joys of 
heaven. It was composed under the title of “Stimulus 
Conscientiae” in Latin, and rewritten in English. It contains 
a curious compend of the theological doctrines of Ms time 
conscientiously held by the holy hermit, who wrote rather for 
man’s good than for poetic glory; for he says — 


“ With bent bowSs thai war M bolde 
For to fell of the Frankischmen ; 

Thai gert [gart, made] them Ug [lie] with carSs colde, 

Fnl son [sorry] was Sire Philip then.” 

When Edward IL invaded Scotland he took with him a 
Carmelite friar— -Robert Baston, poet-laureate and public 
ora% at Oxford, bom at Nottingham, who subsequently be- 
came prior of Scarborough — ^whose duty was to be to record in 
fitting verse the triumphs of the English. He was a dramaric 
author, and had composed several poems on moral and religi- 
ous topics, in Latin rhyming or Leonine metres, and it was 
hoped that the Homan lyre would give due resonance to the 
heroism of Edward’s hosts. But the poet’s hap was to be taken 
at Bannockburn, and entering merrily into the tragi-comedy 
of the situation, Bruce required Mm to sing as a ransom-song 
some “ Metra de lUustri Bello de Bannockburn.” He is also 
the author of Latin poems — “De Strivilniensi Obsidione” 
(The Siege of Stirling), “De Altero Scotorum Bello” (The 
Second Scottish War), “De Scotise Guerris Variis” (The 
various Wars of Scotland). This enforced singer of the prow- 
ess of the brave Bruce was far from being the only minstrel 
who rhymed the glorious acts of Robert I. Peter Fenton, 
a monk of Melrose Abbey, wrote, “ in old rhyme like to 
Chaucer,” “many remarkable tales” of that renowned and 
valiant king, the MS. of which — old, tom, and almost illegible 
— ^had been in the hands of “ Patrick Gordon, gentleman,” 
Mmself the author of a metrical Mstory of Bruce, published 
at Dort in 1615. Fenton is not mentioned by Wynton in 
Ms chronicle, though John Barbour is named with admira- 
tion. Of Barbour’s work Gordon speaks as “ an old-printed 
book,” ill-composed and unmethodical, written in an “ outworn 
barbarous speech.” The oldest edition of Barbour known 
is an Edinburgh one of 1616, though David Laing possessed 
an old small blaek-letter quarto, without title-page, which he 
assigned to 1570: and this may have been the edition to 
wMch Gordon in 1615 referred as printed. Barbour was 
not only the earliest great poet, but also the first distinguished 
Mstorian, of Ms native land. Fordun, his contemporary, wrote 
in Latin, but Barbour employed an English almost as intel- 
ligible as that of Chaucer, although some few words, phrases, 
and grammatical forms belong more distinctly to the northern 
sj^ch of Northumbria than to that of Mercia or the metrop- 
-c&s. jj^rbour is a Scottish poet by birth and patriotism, 
but he is really an English poet in speech and culture, 
pother writer in the Northumbrian dialect, wMch prevailed 
^ north of England and in the Lothiansj W!as,.Eichi^ 


** For I re[c]k iio[ii]glit, tho[Ti]gh the rhyme be rude, 

If the mattere thar[e]of be gude.” 

Good as much of the matter is in moral aim, the rhyme is 
often effusively dull. Yet there are fine passages and excel- 
lent phrases in it In these lines on the joys of heaven his 
power is favourably presented — 

“ AJle mannere of joyes are in that state [place], 

Thare es thare ay lyfe withouten date ; 

Thare es yonthe ay thare withouten elde, 

Thare es alle kind of wealth ay to welde; 

Thare es rest ay thare withouten travayle, 

Thare es all gndes that never sale fayle ; 

Thare es peace ay withouten of stryfe, 

Thare es alle mannere liking of lyfe ; 

Thare es, withouten myrkness, lyght, 

Thare es ay daye and never nyght ; 

Thare es ay sommer full bryghte to see, 

And never mare wynter in that countree. 


All these men may joyes of heaven call, 

Ac yet the maist sovereyn joye of all 
Is the sighte of Godd4s bricht face, 

In whomme resteth all mannere grace.” 

Besides this ten-thousand-lined poem, Eoile produced 
other verses and several prose treatises on religious subjects 
marked by fervent fluency, if not perfect felicity of phrase. 

Continuing the old metrical chronicles, in which antique 
Celtic traditions concerning early British history are brought 
into connection with the events of the passing time, we have 
“ The Chronicle of Robert Mannyng,” called also Robert de 
Brunne, from his birthplace Brunne or Bourne, near Market- 
Deeping, in LincolnsMre. The first part, taken from the 
“Brut” of Wace, comes down to the death of Cadwalkder, 
the last king of the Britons, who died at Rome 703 ; and 
the second, taken cMefly from Piers or Peter de Langtoft, 
canon of Bridlington, Yorkshire, whose narrative he has 
considerably enlarged and improved, closes with the death of 
Edward I. 1307. Like the French, from wMch it is taken, 
Brunne’s poem is composed in twelve-syllabied Alexandrine. 
In the prologue to the second part the rhymer thus explains 
his reason for writing : — 

“Lordings that he now here, gif ye will listen and lere [^ learn] 
Alle the story of Englande, as Robert [Mmmyng] written it fand, 
And in Inglich has it shewed, not for the lemed but the lewd. , 

; ^or ;&Oie that on this lande won, that ne latin ne Ftajoky^ eoan. 
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For to have solace and gamen, in fellowship when they sit samen. 

And it is wisdom for to witten the state of the land, and have 
it written 

What manner of folk first it wan, and of what kynd it first began. 

And good it is for many thinges, for to hear of the deeds of kings, 

Whilk were foolish, and whilk were wise, and whilk of them , 
cohth most qnaintise [= policy], 

And whilk did wrong and whilk did ryght, and whilk maintained ■ 
peace and fight; 

Of their deedes shall be my saw, in what time and of what lawe, ’ 

I shall you shew from gree to gree, sithenes the time of Sir No6.” 

In 1303 Eobert of Branne translated (with many additions) 
William of Waddington’s “Manuel des Peches,” under the title 
of “ Handlyng Sinne,” in which he illustrates by tales the 
“ Decalogue and the Seven Deadly Sinnes,” and closes with 
a notice of the twelve graces of thrift. It is a sort of. 
religious morality, interpreted by stories culled from history, 
fiction, and real life. Our readers might like to have an 
opportanity of comparing some wel-known passage of modern 
English with one of our earlier speech in 1303. We quote 
a verse translation, by Robert Mannyng, from 1 Cor. xiii. 
4-18:— 

** Charyte Bufireth bothe gode and yl, 

And charytd ys of mef m wyl ; 

Cfaaryte hath none envye, 

And eharyte wyl no felunye ; 

Cbarytd ys not irus [— wrathful], 

And eharyte ys not coveytous ; 

Charytd wyl no bostful preysyng, 

He wyl noughte but ryghtwys thing; 

Charjdd loveth no fantome, 

Ne thinges that evyl may of come ; 

He hath no joye of wykkednes, 

But loveth all that sothefast es ; 

Alle godenes he up bereth, 

Alle he suffreth and none he dereth f=«w= harms]; 

Gode hope he hath in ryghtwys thyng, 

And alle he susteyneth to the endyng; 

CharytS ne fayleth noughte, 

He no thyng that wytb hym is wroughte ; 

When alie prophecy es are alle gone, 

And all tunges are leyde ech one ; 

And alle craftys fordo shal be, 

Then lasteth stedfast charytd ; 

Thus sayth Seynt Paule and moche more, 

In ypystel of hys lore.” 

The vernacular literature of England, as an exhibition of 
life, is both full and true. Reason, conscience, imagination, 
and experience are in it woven together into a fine fabric. 
Of our early artists in words who held to the rhymeless 
alliterative verse of the Anglo-Saxon poetry, the author of 
the “Liber de Petro Plowman” deserves high commendation 
for good sense, independent thought, effective satire, and 
judicious reforming zeal. William de Langley was probably 
born at Cleobury Mortimer, in Shropshire, in 1332. He 
was put to school at Malvern, and was made a clerk in holy 
orders in Worcester. He gained a scanty and precarious 
living by the performance of the minor duties of a secular 
priest. He married early, and so closed against himself the 
openings to preferment in the church, and betook himself to 
London, where he was probably able to add to his professional 
means of life the hard- won eke to be gained by the copying of 
law-papers in the court term time. That long, lean, clerical- 
robed, shaven-headed form, stealing with down-bent features, 
but bright glowing eye, along from Westminster eastward to 
Oornhiil, where he dwelt with Kittie, Ms wife, and Oalotte, 
his daughter ; or passing familiarly, on humble though holy 
duty' bent, from CornMll along Eastcheap, and through 
Cock Lane to Smithfield, Garlick Hill, or Southwark, is no 
ordinary man, though he is saluted by and salutes no one. 
He is one of the living influences of England. Though 
scarcely forty, resident though he is among the fripperies of- 
ComMll, and labouring among the poor, ill-fed, ill-clad, and 
wretchedly housed Londoners, he has composed and dispersed, 
in several elegantly- written-out copies Ms famous “Liber,” and 
is engaged, under the mayoralty of John de Chichester, in 
revising and enlarging it. Twenty years afterwards he will 
remod^ it once more. Having striven for a long time to live 


in and on London, enduring extreme poverty, some glimpses 
of hope lead Mm westward to Bristol, where, in 1399, he 
be^n Ms poem of “Richard the Redeless” (the unadvised), 
and as it would appear — from the fact tliat it only exists in 
one MS. wMch stops abruptly in the middle of a page — died 
in the course of its production, leaving it unfinished, early 
in 1400. 

This “ Liber ” is divisible into two parts — ^viz., (1) “ Piers 
the Plowman,” and (2) “ The Vision of Do-well, Do-bet, and 
Do-best,” designed to show that Jesus is the only true Saviour 
of men. Of tMs poem there are nearly fifty MSS. extant, 
wMch vary considerablyirom one another, but which all, more 
or leas accurately in the main, follow tMee copies, each of ■ 
wMch is marked by distinct characteristics, and to wMeh, by • 
clear internal evidence, specific dates maybe, with a good deal 
of accuracy, assigned. The first is evidently a rough* draft, 
written rapiijjy .as it rose in the mind of the Mercian mid- 
lander, and containing only 3567 lines; the second is care- 
fully rewritten, under the influences of London life and opinion, 
and extended to nearly thrice its original length; and the 
third, mth the^ increased gravity of years, is more diffuse, 
more subtle, and yet more thorougMy unified. The second 
text has been excellently edited, for ^ucational purposes, by 
the Rev. W. W. Skeat, M.A., one of the most painstaking 
exponents of early English. He has also superintended the 
issue of a complete critical, edition of the three MSS. for the 
Early English Text Society, with full and erudite notes, in 
four volumes. It is not only in the extent, but in the spirit 
of the poem that progress is observable. The character of 
Piers the Plowman undergoes a thorough transfiguration. 
In the earliest text the hero is only a Mgh-spirited, honest, 
independent farmer, just in Ms views, Christian in his aspira- 
tions, and truthful in heart; in the later texts he is sublimed 
into the loftiest type of human excellence, a man in whose 
bodily nature the spirit of Christ dwells; and in the last it seems 
to be suggested that he is Christ, the Captain of salvation. 

The “ Vision ” be^ns-^like the “ Romaunt of the Rose,” 
GuHlamae de Guile^e's “ Pilgrimage of Man ” (part of which 
Chaucer has also translated in Ms A B C), Alain de Flsle'a 
“ Complaint of Hature,” and many other mediaeval poems— 
with a dream. It was. in merry May, when the earth forgets 
the winter, when the birds break the long silence of the cold 
months, and awake again the woodlands with the joy- 
ance of their summer songs. In a wilderness, he knew not 
where, the dreamer saw a field full of folk, among whom 
there was much to displease him. His statement of the 
prevalent vices of Ms day affords us strangely realistic insight 
into the life around Mm. In tMs field, situated between the 
Tower of Truth and the Dungeon of Care, surrounded 

“ With deep dyches and derk and dreadful of sight,” 

there were “ alle manere of men, the mean and the riche” — 
ploughmen, merchants, beggars, jesters, minstrels, and men 
of handicraft; bishops, hermits, friars, anchorites, pilgrims, 
and priests who had deserted their parishes; sergeants-at- 
law, spendthrifts, a pardoner with Ms indulgences, and a 
king to whom an angel gives good counsel; burgesses, trades- 
men, field-labourers, and taverners touting for customers, A 
lovely lady, whose name is Holy Church, approaches Mm, 
warns Mm against falsehood, tells Mm the value of truth, 
and says that love is the passport to heaven. She shows Mm 
Palsehood and Ms companion Flattery, as well as the Lady 
Meed, whom Falsehood is to wed to-morrow. Simony and 
Civil arrange the preliminaries. Theology objects to the 
marriage, and all agree to go to Westminster to have the 
case tried. Meed has a sheriff for her steed, a “sisoure” 
(deputy-judge) carries Falsehood, and Guile leads the way. 
fee king resolves to punish Falsehood, who, however, escapes 
and takes refuge with the friars. Meed is brought to trial 
before the king. She feigns holiness and is shriven, and 
offers to glaze a church window as a sign of her righteousness. 
The king proposes she should marry Conscience. He refuses, 
warns against Covetousness, and prophesies the coming of the 
day when Reason shall reign over aU. The king issues a 
summons to Reason to attend the court. He comes wRh Wit 
and Wisdom as Ms servitors. Peace enters an action against 
Wrong. The latter knowing the complaint to be just, toough 
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Meed’s help, Mys Wit and Wisdom to Ms side and proffers by 
a present to satisfy Peace. Reason will hear of no such 
dealing and insists on justice. The king, conduced of 
Reason’s worth, requests Mm to become chief minister. At 
tMs the sleeper awakes, but soon turning Ms head on his 
pillow, gets into the field of folk again. There Reason is 
busily preacMng repentance. Pride makes a vow of humility; 
Luxury resolves to be a water-drinker ; Envy will tMnk and 
do no more evil; Wrath, a Mar, will incite to no more quarrel- 
ling; Avarice will not Ke or cheat again, but learn the true 
meaning of restitution; Gluttony, after promising to be ab- 
stinent, on Ms way to church rushes into a London ale-house 
(of which the author gives an interior sketch in words of 
photographic distinctness); Sloth, a priest, who can troll out 
rhymes of Robin Hood more adroitly than he can pray, and 
poach better than preach, determines to amend Ms ways and 
live cleanly. Even Robert the robber (type of the lawless 
vagabonds, notorious for outrages as they raked the country) 
repents and promises to betake himself to right ways. All 
the hearers of Reason agree to go on a pilgrimage to find truth. 
No one knows where to go. A palmer, who had visited 
many a saint’s shrine and had just returned from the holy 
sepulchre, could not tell them the way of truth. Piers the 
Plowman now appears. He says he can show them the way, 
and will when he has ploughed Ms half-acre. He makes Ms 
will and sets them to work. Many shirk their task, but 
hunger subdues them to obedience, fcuth — God the Father 
— sends through Piers a pardon for men’s sins and an invita- 
tion to his dwelling-place. A priest disputes the possibility 
of a pardon not countersigned by the Pope. The clash of 
disputation awakens William, who closes with a fine passage 
against indulgences and pardons, and on the infinite superi- 
ority of a life of righteousness to any such trust as they 
imply— 

“ Forbye, I counsel alle Christians to cry ‘ God, mercy,’ 

(And Mary, his mother, be our means betweene) 

That God give us grace here, before we go hence, 

Such workes to work while we ben. here 

That, after onr death-daye, 0o-well rehearse 

At the day of doom, * we did as he higkt”’ [ssbade]. 

In the subsequent vision, which is very discursive and 
does not lend itself easily to analysis, Do-well represents the 
fear of God, Do-bet[ter] long-suffering patience, and Do- 
hest lowliness of heart. In the first the author shows 
Hope and Faith passing by man, wounded on Ms life- way 
by the robber-hands of Sin; and Love, the good Samaritan, 
Jesus Mmself, in the guise of Piers the Plowman, alone 
having compassion and bringing salvation. Then he tells of 
the sufferings of Christ and the church, and sets forth in Ms 
closing dream how much requires yet to be done before con- 
science finds the true Piers the Plowman, the Saviour of the 
soui.^ The language is purposely antique to suit the old- 
feshioned versification adopted by the writer because he knew 
that alliteration was popular among the people. The opening 
lines of the prologue will show tMs — 

“ In a sdmer s^son, when «<5te was the «6nne, 

Is/idpe me in as I a jyAdepe werS ; 

la 44bit as an ^dremite, unAdly of wdrkSs, 

IVmt icyde in this wdrlde todndres to herd. 

Ac on a Miy mdrnynge, on ifdlverne hiTds, 

Me be/dl a/erly of/diry me thoughts ; 

I was w4ary, foretodndred, and z^>ent me to rdstS 
Under a 5r«5ad Sdnkd, by a Sdmds sfdd ; 

And as I My and Mned and Moked in the wktrds 
1 ^Idmbred in a jyledpyng it awdyned so meryd.” 

This is the Midland or Mercian dialect. It differs not only 
from the language of Gower and Chaucer, but from the Nor- 
thumbrian of Hampole, wMch had become also the court- 
speech of Scotland, as seen in Barbour’s “ Bruce.” 

Like almost all other popular and attractive poems, it had 
a sort of parasitic progeny. One was published about 1394, 
entitled^ ‘‘Pierce the Ploughman’s Crede.” It is a short 
alliterative poem of 850 lines against the friars, and is due 
to a mind of less power and narrower notions than Langley’s. 
The conception of the ploughman in the “Crede” is not so 
Mgh nor so holy as the original He is a somewhat harsh- 


minded hide-bound believer in the Creed, who shows up his 
own acquaintance with its tenets against the foil of the 
friar’s ignorance of them. The author sees the ploughman 
in a dream, but the poetic magic of the dream does not 
greatly interfuse itself with the verse. Another poem, taking 
the use of the attraction of Langley’s “ Piers the Plowman,” 
is that of “The Plowman’s Tale,’^ wMch appears in some 
editions of Chaucer’s works, but is certainly— according to 
the opinion of the best critics— not Ms. It is a satire on 
the wealth and luxury of the dignitaries of the church, and 
on the corruptions of religion. A pelican represents the 
Anglican and a griffon the Romish Church, wMle tip plough- 
man acts as umpire, and gives the palm to the pelican. Its 
authorship has been attributed to Thomas Brampton, a con- 
fessor belonging to the Minorite brotherhood. Whoever he 
was, he most probably wrote the “Crede,” wMch, popular m 
MS. when written, regained a new lease of influence by its 
issue in 1563 by Reynold Wolfe, and its reissue in 1661 by 
Owen Rogers. In the latter case it was appended to a 
reprint, by Rogers, of “The Vision of Piers Ploughman,” 
wMch had been published by Rev. Robert Crowley, under 
the impression that it was by the same author. About 
1538 there appeared a poem printed as prose, bearing the 
title of “Piers Ploughman,” and the lines— 

“ I playne Piers, which cannot flatter, 

A plowman men me call; 

My speche is fowlle, yet mark the matter, 

How things may happe to fall.” 

It is a very caustic satire against Romanists ; but it is not 
Langley’s poem, the lasting power of which may be curiously 
illustrated by noting that in 160*7 Michael Drayton, in his 
“ Legend of the Great Cromwell,” introduces, with great 
ingenuity and much effect, “The Morall of Contrition and 
the Friar,” and acknowledges Ms indebtedness for it to 
“Pierce the Wise Plowman,” in the twentieth passus of 
wMch it occurs. Nashe’s “Pierce Pennilesse” (1692), “Piers 
Plainnes,” by H. C. (1596), seem also to be titles suggested 
by it. 

The popularity wMch Langley’s poem acMeved probably 
encouraged the conservation of the spirit and style of the 
alliterative verse of the early Saxons, for to this time belong 
“William and the Werewolf,” an old English romance of 
unknown authorship; and “The Life of Alexander,” partly 
translated from the Old French “Roman d’ Alexandre,” partly 
founded on a Persian poem by Simeon Seth (10*70). The 
English romance has been attributed to Adam Davie, but 
there is an anonymous Scotch poem on the same subject, 
evidently drawn from similar sources. Davie is also said to be 
the author of “ The Battell of Jerusalem,” and there is a poem 
on this same subject by an unknown author, written very 
much in the manner of William Langley. These and other 
similar poetical productions may not be, strictly speaking, 
imitations of that author; but they probably owe their form 
to the example he set and the fame he gained. Of the make 
of tMs alliterative verse tMs stanza of a “Hymn to the 
Virgin ” may he given as a specimen : — 

“ Hail! be you, if ary, imother and may, 
i/ild and meek and merciable ; 

Hail! /ofliche/niit of soothe/j&it /ay, 

Again^^ eache «^rife 5ieadfast and ^Mble ! 

Hail ! soothefast soul in each assay, 

Under the son is none so able,” Ac. 

John Gower was an esquire of property and education, 
probably of Welsh descent, though resident in middle life 
near Oxford, in the south-west of Kent. He has illustrated 
each of the great languages spoken in Ms day in England. 
The “Vox Clamantis” (Voice of one crying) is written in 
Latin. It was occasioned by the rising of the Commons in 
Kent, Essex, &c., under Jack Straw and Wat Tyler, 1381. 
In it he strongly stigmatizes, in seven sections, the corrup- 
tions of society, and offers good advice to the young Plan- 
tagenet king, Richard IL, so ill-fated as to fall on distempered 
times, and so ill-fitted to manage them. The “Speculum 
Meditantis” (Mirror of the Meditative Man), composed in 
French, is lost. It seems to have dealt with the virtues and 
vices of men, and gained for him the characterizing epithet — 
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moral Gower.” His “Oonfessio Amantis ” (Confession 
of a Lover) is in octo- syllabic English verse, in which, as 
Warton says, Ovid’s “Art of Love” is blended with the 
breviary. Genius, as the priest of Venus, puts the lover in 
the cordessional, and by a set of well-devised questions, in the 
course of his inquisition, opportunity is given for bringing 
together a collection of love-Ules drawn from many sources— 
Ovid, the Bible, Gesta Romanorum, Godfrey of Viterbo, Vincent 
of Beauvais, Eienoh fahliam, <&c. — regarding the “deadly 
vices seven.” Some of them are coarse, even worse than coarse. 
Chaucer says of some of them, that they concern “unkind 
abominations,” “of whiche cursed stories I say, fie!” 

John Gower had been educated in Merton College, Oxford. 
He was clerk of the parish of Great Braxted, Essex, which 
he vacated when he married, 26th June, 1397, Agnes 
Groundoli, in a chapel of his own in the Priory of St. Mary 
Overies, Southwark, to the rebuilding of wMch he was a 
liberal contributor. In a lodging over this chapel he spent 
the latest years of his life. For eight years previous to his 
death he was blind. In his will he bequeathed his soul to 
God, his body to be buried in St. Mary’s. His tomb in 
St. Saviour’s Church — formerly St. Mary Overies — restored 
in 1832, characterizes Mm as “a most celebrated English 
poet, and to this sacred building a distinguished benefactor.” 
A few ballads and minor poems by John Gower are extant, 
and have been “printed from the original MS. in the library 
of the Marquis of Stafford, at Trentham.” 

Gower wrote, though a good deal more prosaically, the 
same sort of southern English as Chaucer, and much in the 
same strain. He is not so lively and varied, not so pictorial 
and striking as Chaucer. He is, of course, more didactic, and 
therefore duller; but he is also a writer who seems to tMnk 
in one language and translate into another. He does not 
give one the sense of ready ease and steady mastery. His 
works show Mm to be widely read, but he wanted the earnest- 
ness of nature to captivate, and the healthiness of spirit to 
entrance. He dissects and dissertates rather than paints 
and points a moral His mind was more under French than 
Italian influences. He is cold and prosy, tedious and trying; 
yet he had the power of gratifying the age in wMch he Hved, 
and the honour of being a friend of Chaucer, though of his 
humour, love of nature, and passionate fire he had scarcely 
any. Shakspeare took from Ms repertory the materials for 
“Pericles,” and as “ the ancient Gower ” brings Mm on the 
stage as prologue of that play. We may quote, as illustrative 
of Ms language the last lines of Gower’s “ Confessio Amantis.” 
Thilke love, which that is 
Within a manne’s herte affirmed 
A.nd stands of charitd confirmed, 

Such love is goodly for to have, 

Such lovd may the body save, 

Snch lovd may the sole amende, 

The hlghd God such love us send 
Forth with the remenaunt of grace 
So that above in thilke place 
Where resteth love and alle peace 
Our joid may be enddless.” 

John Barbour, author of “The Book of the Gestes of 
King Robert Bruce,” wrote Ms historic epic of the cMvalrous 
Scottish monarch, who in an age of warlike valour was 
esteemed a very perfect model of heroic knightliness and 
statesmanlike wisdom. Of this author Blind Harry says — 

“ Master Barbour, whilk was a worthie clerke, 

He said The Bruce among his other werke.” 

TMs poem was partly written during the reign of the hero’s 
grandson, Robert II. That king and the minstrel were what 
is called in Scotland “ ae year’s bairns,” both having been 
born in 131 6, when the laurels of the victor at Bannockburn 
were fresh and green, and the tales of Ms prowess were told 
around the fire in the winter night, by eye-witnesses and 
fellow-fighters,* and outvied in their attractiveness the ro- 

* For instance, he gives not only “ tale, but talesman,” in the 
following terms in his great poem — 

** A knycbt that then was in this rowte, 

Worthie and wycht, stalwart and stout, 

Curteous and fayr and of gnde fame, 

Syr Alane of Cathkert by name, 
iTauZd as I shall tell.”' 


mantle legends of love and war wMch had charmed the 
imagination of an older time. With the quick eagerness of 
a ready-witted boy, Barbour heard the strange story of “good 
king Robert,” who died at Cardross, 7th June, 1329, when 
Ms future eulogist was a schoolboy. He may have been the 
scionof a household retainer of Bruce, when Lord of Annandale, 
among whose charters, granted when king, there is one gift- 
ing “the lands of the toft in Moflfat, with two adjacent 
oxgates of land formerly held by William called Ingiis, to 
Adae Barbitonsori” — Adam Barbour. Lilce all lads inclined 
to learning then, he studied for the church. In 1356, at the 
age of forty, he was, by David II., appointed archdeacon of 
Aberdeen. On the application of the Scottish sovereign to 
Edward III., August, 1367, permission was granted to him 
to visit Oxford, with three scholars — to whom he probably 
acted as tutor — in Ms company, and in September of the 
same year he was nominated one of the commissioners to 
deliberate on the ransom of King David, then a prisoner in 
England. On 6th November, 1364, “ a safe-conduct” author- 
ized Barbour to pass through England, attended by four 
horsemen, to study at Oxford or elsewhere that he thought 
fit. Edward granted Mm permission, 16th October, 1365, to 
travel through England with six companions on his way to 
St. Denis — then the mausoleum of the kings of France — ^and 
other holy places. He was allowed again, 30th November, 
1368, to proceed, duly attended, to France for purposes of 
study. AH these well-authenticated documents show Ms devo- 
tion to learning, Ms influence, and the trust reposed in him. 
On 18th February, 1373-74, he was appointed one of the 
auditors of the national exchequer. He held also the office 
of clerk of probate in the household of the king. His name 
appears in the accounts of the great chamberlain of Scotland 
as the receiver of two pensions — an annuity of ten pounds, 
payable for life, out of the customs of Aberdeen, and a per- 
petual pension disposable in mortmain of twenty shillings 
from the royal rents. He died, as the chartularies of Aber- 
deen show, in 1396, having reached the venerable age of 
eighty. 

Besides Ms great metrical Mstorical poem, Barbour was 
known, on the authority of Wynton, to have “ mayd in-til a 
genealogy recht wele” a digested record of the Scottish Idngs 
from the fabulous Brutus of Troy — of whom Wace and 
Layamon had sung — to the reign of his patron Robert II. 
Dr. Jamieson inferred that Barbour in the line 

“ The Broite thairoffi bairis wytnes” 

aUuded to a previously written poem of Ms own. This con- 
jecture has to a considerable extent been verified. Mr. 
Henry Bradshaw, librarian of the University of Cambridge, 
in 1866 announced the discovery in a Scotch MS. of Lydgate’s 
Troy Book, foimerly in the Duke of Lauderdale’s collection, 
that the copyist had used two versions of the “Historia 
^ Trojana” of Guido deUe Colonne, wMch differed in metre and 
dialect, and had, when he turned from one to the other noted 
I respectively, “ Here endys harbour and begynnys the monk,” 

I and “ Here endys the monk and begynnys harbour.” Thus 
I the first English versifier of Colonne’s Trojan Mstory was 
found to be Barbour, and 2200 lines of Ms translation have 
been recovered. To this we must add 40,000 lines of a 
collection of (fifty) “Lives of the Saints,” from the same 
pen. 

The metrical chronicle of “The Bruce” contains about 
12,500 rhymed octo-syllabics, and is, notwithstanding the 
short, quick-pacing lines, perhaps, on the whole, the best 
heroic poem extant in English, if not in any literature, foi 
indeed in heroic poetry few works of extraordinary merit have 
as yet been produced. It requires a unique connected series 
of great actions, intermingled with romantic incidents and 
exploits, variety of detail and intensity of interest, to supply 
the groundwork of a heroic poem, while fire, spirit, and native 
power — clear, vigorous, and choice expression — are essential 
to thO execution of it. The work must neither be fulsome nor 
tedious; it must adhere to truth, yet stimulate to admiration; 
it inust be full of force and fair of form; possessed of ex- 
trinsic interest and intrinsic worth. Of such sort is the poem 
in wMch Barbour sets forth the doughty deeds of Sir James 
Douglas, Randolph earl of Moray, and tAe Bruce. 
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Mere is the Archdeacon o! Aberdeen’s idea of historic 
poetry: — 

“ Stories to read are delectable, 

Suppose that they be nought but fable; 

Then should stones that soothfast were, 

An they were said in good manndre, 

Have double pleasaunce in the hearing ; 

The first pleasaunce is the [2:2: telling] 

And. the other the soothfastness, 

That shews the thing right as it wes ; 

And such things that are likand 
Til manne’s hearing are pleasand.; 

Therefore I woulde fain sette xny will, 

Give my witte might suffice, theretill, 

To put in writ a soothfast story, 

That it lest aye forth in memdry, 

So that na time of length it let, 

Or gar it wholly be forget. 

For auid stories that men reads, 

Representds to them the deeds 
Of stalwart folks, that livit are [= early], 

Right as they then in presence were. 

And certes, they should well have prize 
That in their time were wight and wise 
And led their life in gi'eat travail, 

And oft in hard stour of battaile, 

Won right great price of chivalry 
And war voidit of cowardry, 

As was King Robert of Scotland, 

That hardy was of heart and hand ; 

And good Sir James of Douglas, 

That, in his time, so worthie was 
That of his price and his bounte 
In far lands renowned was he. 

Of them I think this hook to ma [5= make]. 

Now God give grace that I may sae 
Treat it and bring .it until ending 
That I say nought but soothfast thing.” 

Justice cannot be done to Barbour’s poem bj quotation. 
But if any quotation is made, that which contains the 
patriotic keynote of the whole must not be omitted: — 

“ Ah ! Freedom is a noble thing I 
Freedom maks man to haiff lyking ; 

Freedom all solace to man ^ves. 

He lives at ease that freely lives! 

A noble harte may haiff nane ease, 

Ne else nocht that may hym please 
Gif Freedom failyth ; for free lyking 
Is yearned [for] owre ail othir thing. 

Na he, that aye has livyt free 
May nocht know well the propertye. 

The angyr, na the wrechyt doom 
That is conplyt to foule thraldome. 

But gyf he had assayit it, 

Than, siWeperquer \_p&r c<mT-=zhj heart], he should it wyt, 
And should think Freedom more to pryse 
Than alle the gold in warld that ys.” 

Of Ms power and felicity of scenic description, the follow- 
ing lines may be given as a sample: — 

This was in Ver, when Winter-tide 
With his Wastes hideous to hide, 

Was overdriven and birdds smale 
As turtle-[dove] and nightingale 
Eegaune rycht sorrily to syng, 

And for to mafc in thair singyng 
Sweetd notes and soundys scr [many] 

And melodys pleasand to hear, 

And the trees beganne to ma 
Burgeons and brycht bloomys alsa, 

To win the healing of their hewid [head] 

That wiked winter had them rewid^’' [reft]. 

But Bannockburn brings the brave blood fresh from 
heart and tingling into Ms finger-tips. His pen quickens 
with the clash of sword, and tramp of troops stirs Ms spirit, 
.He may now give us a few touches of Ms war-verse. 

** The Scotti^meu commonally 
feeeEt all down, to God to pray. . . 


To God, to help them in that fight. 

And when the English king had sight 
Of them kneeling, he said in hyght, 

‘Yon folk kneel for to ask mercy!’ 

Sir Ingram sayd — ‘Ye say sooth now-— 

They ask mercy, but not of you; 

For then- trespas to God they cry. 

I tell you one thing sickerly, 

That yon men will win or die ; 

For doubt of death they shall not fiee.’ 

‘ Now be it so then,’ said the king, 

And then— [— without] longer delaying, 

They gart tramp to th’ assembly. 

On either side men might them see. 

Many a wycht man and worthy, 

Ready to do chivalarie. 

Thus were they boun on either side, 

And Englishmen, with mickle pride, 

That were intill their avaward 
To the battaile that Sir Edward 
Governt and led, held straight their way, 

The horse with spurs hastened they, 

And prickt upon them sturdily ; 

And they met them richt hardly, 

Sae that at their assembly there 
Sich a frushing of spears were 
That far away men micht it hear 
That at that meeting farouten were ; 

That steedes stickit many a ane, 

And mony gude men borne down and slain • « 

They dang ane other with weapons sair. 

Some of the horse that stickit were 
Rushit and reelit richt rudely. , . . • 

That time ther three battles were 
All side by side fechting weel near. 

There micht men hear mony a dint. 

And weapons upon armour stint, 

And see tumble knechts and steedes. 

And mony richt and royal weedes 

Defoulit foully under feet 

Some held on loft, some tint their seat, 

A lang time thus fechting they were, 

That men nae noise micht hear ther ; 

Men heard nought but groans and dints, 

That flew fire as men flays on flints ; 

They focht ilk ane sae eagerly 
That they made nae noise nore cry, 

But dang ane other at their micht 
With weapons that were burnisht bricht. . • * 

Almighty God, how doughtilly 
Sir Edward the Bruce and his men 
Among his faes conteinit them then, 

Fechting in sae gude covine, 

Sae hardy, worthy, and sae fine ! , . . 

There micht men hear ensignes cry, 

‘ On them ! on them ! ! on them ! ! ! they fail.” 

With that, sae hard they ’gan assail, 

And slew all that they micht owerta [ke] ; 

And the Scottis archers alsa 
Shot among them sae deliverly, 

Engi'ieving them so greatumly, 

That what for them that with them focht, 

That sae great routs to them wrocht, 

And pressit them ful eagerly. 

And what for arrows that fellounly, 

Many great wonders gan them ma [ke], 

And slew fast of their hors alsa, 

That they vandyst [= yielded] a little ’way. 

They drad so greatly them to dey 
That their covine was wer and wer ; 

For they that fechting with them were 
Set hardiment, and strength and will, 

And heart and courage als, theretill, 

And all their main and all their micht, 

To put them fully to the flicht.” 

Here, surely, there is a Homeric cloud of war-dust, a 
clasMng of angry swords, a rush of heroes on horseback, and 
a general noise of battle, such as betoken a spirit of enjoy^ 
ment of fierce fray and fight-gained freedom consider- 
ably above the average of those who wield that instrument 
wMch, as Lord Lytton said, is mightier than the sword ” — 
'ap0fi. A - . . ^ ^ ^ , 
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CommunicativeBess is a characteristic of man. Social life 
requires the receiving, the registering, and the transferring 
of information. Conversation is a necessity, a pleasure, and 
an art. When speech is regarded as an ariistic product it 
presents itself as verse (Lat. versm, a turning); but when 
it is merely employed as ’ a medium for the exchange of 
thought, and goes straight forward to that end, it is regarded 
only as prose (Lat. prosa, direct, straight). Early writers of 
course preferred the artistic forms of speech, and hence 
literature almost always attracts our attention in its art- 
form as poetry. Some time must elapse before the matter 
to he communicated, and the manner of its communication, 
become of sufficient importance to be registered, and then 
the statements made are usually of only temporary value, or 
do not otherwise demand aught else than immediate atten- 
tion. Literature, as a reproduction of spoken speech in its 
straightforward inartistic form, has generally an object to 
obtain, and that gained, its office is ended. Man, however, 
enjoys the neat, pleasing niceties of art when they can be 
had. Speech, necessity though it is, is adorned; style dis- 
tinguishes some speakers from others, and prose becomes 
rhetorical. Speech is contented with mechanic collocation 
of words; in literature the syntax aims at being organic. 
The mere retail of words may he transacted with loose and 
ready counters, but the commerce of thought requires minted 
coin or certified exchange-notes. The man who writes feels 
himself almost inevitably impelled to give an artistic form to 
his composition; and being, in general, free from the outward 
disturbing influences which affect those who speak in the 
presence and exposed to the hurry, fret, or interest of 
hearers, he is expected to give care and consideration to 
what he writes. Our earlier prose writers imitated, as far 
as they could, the spoken language of their day; but they 
could scarcely divest themselves of the feeling that writing is 
a much more formal art than speech. 

The beginnings of English prose are difficult to determine. 
Professor Edward Arher gives as the earliest of his English 
reprints, “A marvelous Revelation that was shewed of 
Almighty God by St. Nicholas to a Monk of Evesham in 
1186,” though he states that its orthography belongs to 
about 1410. He says of it, “The essence of the story is as 
old as it professes to be. It is very devoutly written, and | 
contains a curious vision of purgatory. The writer is a ! 
prototype of Bunyan ; and Ins description of the gate in the 
crystal wall of heaven, and of the solemn and marvellously 
sweet peal of the bells of heaven that came to him through 
it, is very beautiful.” George Saintsbury is contented to ; 
commence with Sir Thomas Malory, whose “Book of the 
noble Hystoryes of Kyng Arthur, and of Certayn of his 
Knyghts, reduced into Englysche,” was finished in 1469-70. 
The monk had the precedency of Malory as to the printing 
of his book by four years, as the “ Revelation ” was published 
by William de Maclinia in 1485, and the “Kyng Arthur” by 
William Caxton in 1489. Malory^s English is masterly, 
earnest, and flowing, sometimes adorned with beauty and 
animated by eloquence; still it is really “an adaptation from 
French originals,” and the writer, according to Leland, was a 
Welshman. Though the material of his “Histories” has 
been incorporated into literature, we do not feel inclined to 
give him quite the first place; for that would compel us 
to omit from our catalogue not only Mandeville and Trevisa, 
but Wycliffe and Chaucer, with whose names the earlier 
pages of our English prose are richly adorned. 

Chronicles at first seem to require little art, and are mere 
records of events. Gradually they acquire the form and aim 
at the dignity of history. The popularity of narratives in 
oral form suggests the securing of them in writing, and in 
good time men feel that they have the art and faculty of 
narrating their experiences and ideas in such a manner as to 
delight and instruct others. Among the earliest writers of 
literate prose was Sir John de Mandeville. “The Voyaige 
and Travaile, which treateth of the waye to the Hierus^em, 
and of the Marvayles of Inde, and other islands and countries,” 
of which he was the author, was written in Latin, in French, 


and in vulgar English, that “everie man of his naeioun” 
might read it. “I, John Mandeville, Knight,” he tells us, 
“was born in the town of St. Albans, passed the sea in the 
year of our Lord Jesus Christ, 1322, on the day of St. 
Michael (29th September), and hitherto have been a long 
time over the sea, and have gone through many divers lands 
and many provinces, kingdoms, and isles.” He returned to 
England, 1356, and died at Li^ge, 1371. This strange 
melange of marvellous legends of the middle ages was printed 
in Italian, at Milan, in 1480. In England it was exceedingly 
popular, abounding as it did in curious stories, gratifying to 
the credulous, and exciting in their interest. Having passed 
through Persia, Armenia, Libya, Chaldsea, Etliiopia, the Holy 
Places, &c., as an adventurer and an inquirer, he records the 
results of his researches, alleging as his reason tlrnt “ things 
passed out of long time from a man^s mind or from his sight, 
turn soon into forgetting; because that the mind of man ne 
may not ben comprehended or withholden for the frialty of 
mankind,” “The Soudan of Egypt,” he says, “would have 
married me full highly to a great prince’s daughter, if I 
would have forsaken my law and my belief.” He had gone 
to Pekin, and it is worthy of notice that he states, “ I tell 
you certainly that men may go all round the world, as well 
under as above, and return to their country, if they had 
company, shipping, and guides.” His collection of traveller’s 
tales is extensive, and they are well told. “There are,” T. L. 
Kington Ohphant says, “barely more than fifty obsolete 
English words in the whole of Mandeville’s book, though it 
extends over 316 printed pages.” It may represent to us 
the English speech used at court in the latter days of 
Edward III, In his day Latin was the language of busi- 
ness, French of society, and English of the common people. 
He is often characterized as “the father of Early English 
prose-writing.” 

John de Trevisa, a Cornishman, who, according to Caxton, 
made an English version of the Bible, of which, however, 
no part is extant, was a copious translator from mediaeval 
Latin into the folk-speech of his age. He was chaplain to 
Thomas Lord Berkeley, at whose request he translated Ralph 
Higden’s “ Polychronicon,” which he finished in 1387, and 
which Caxton printed “a lytel embelysshed fro the olde 
makying” in 1482. He informs us that wMle he was 
writing in Gloucester, Latin had begun to be taught through 
English rather than French, which, however, though “a 
come-ling” from another land, was, he says, well-spoken in 
England prior to the great plague in 1349. Of the state of 
English as a tongue he gives us this account: — 

“ The forseyde Saxon tongue ys deled a [divided into] three, and 
ys abyde scarslych with few nplondysch men, and ys grete wonder ; 
for men of the Est with men of the 'West, as hyt were under the 
same partye of hevene, accordyth more in sonnyng of speche then 
men of the North with men of the South; tharefore hyt ys that 
Merci, that bnth [are] men of myddel Engelond, as hyt were 
parteners of the endes, nnderstondeth better the syde languages 
Northeron and Southeron then Norfeheron or Sontheron nnderstondeth 
eyther other.” 

John 'Wycliffe, who is often spoken of as “the morning 
star, of the English Reformation,” provided the laity of his 
native land with a translation of the entire Scriptures, not 
done by himself alone, but with the good help of many who 
sympathized with his design. During a quarter of a century, 
under his superintendence, the work proceeded. What are 
known as “the Hatton Gospels,” in the Old Southern English 
of Bthelred’s time, were the latest versions of Scripture put 
forth in England prior to Wycliffe’s effort. The Wars of the 
' Albigenses and the Lateran Councils hindered any similar 
attempts for nearly two centuries. Free and often rhyming 
paraphrases of several books of the Bible had been made, 
and a complete Psalter was among the possessions of the 
English-speaking races; but Wycliffe marvellously enriched 
the language of life by bringing together the necessarily large 
and varied phraseology of Scripture within reach of the com- 
mon people. This holy literature contained, in a body, a soul 
of wisdom of the highest value; for it tasked the genius and 
patience of the gifted few to bring the choicest and most 
select elements of the rude but ripening English vocabulary 
into this book, which from its nature was sure to be studied. 
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and from its fitness for man^s state certain to be employed 
and referred to in the more earnest conversations of men. 
This version, clear, homely, and vernacular in its style, was 
circulated in scores of manuscripts copied by faithful and 
enthusiastic Lollards desirous of spreading the light of life 
and love among their kinsfolk. The Duke of Lancaster, 
John of Graunt, in Parliament in the time of Eichard II., 
says,/* We will not be [the] refuse of all other nacions; for 
sythenes they have Goddes lawe which is the lawe of owre 
belefe in their owne language, we will Iiave owres in Bnglische 
whosoever say naye !” and he expressed the mind of the people 
in these words. Wycliffe was born about 1324, at the village 
of Wycliffe, near Eichmond, in Yorkshire. He was warden 
of Balliol College, Oxford, 1361, Thence he went to the 
rectory of Pylingham, in Lincolnshire, to which Ms college 
presented Mm, and shortly afterwards took the degree of I>.L. 
In 1368 he removed to LugersMll, Buckingham, and in 
1374, on a crown-presentation, he exchanged this for the 
living of Lutterworth, LeicestersMre. In 1276 he was 
arraigned as a heretic, and commanded to forbear teaching 
or preaching such doctrines as he sets forth in Ms essay on 
‘*The Truth and Meaning of the Scriptures,” affirming the 
fulness and clearness of the Scriptures alone as a rMe of 
faith, and in **Wycliffe’s Wicket,” a treatise on the sacrament. 
The monks procured a papal injunction that he should be 
silenced. When, in 1378, he appeared at Lambeth Palace, 
the court and the people alike intervened to stay the bishop’s 
proceedings. He was a schoolman, expert as a logician, and 
notable as a systemizer. He wrote many Latin tractates; 
but after 1381 he betook MmseK mainly to the use of the 
English tongue. He was banished from the university in 
1382; and in 1384, under summons to appear before the 
Pope, he entered, by death, into a Mgher presence and 
impartial judgment, 31st December. The Convocation at 
Oxford, in 1408, prohibited the using or diffusing of his 
version of the Scriptures; at the Council of Constance his 
doctrines were denounced as heretical, and Ms bones were 
ordered to be exhumed and burned. TMs was done, and Ms 
ashes were cast into the small stream Swift, which passed 
Ms vicarage. This took them, as Thomas Puller says, **into 
the. Avon, Avon into the Severn, Severn into the narrow 
seas, they into the main ocean, and thus the ashes of Wycliffe 
are the emblems of Ms doctrine, wMch is now dispersed all 
the world over.” 

Pew laymen wrote English prose between the age of Alfred 
and the times of Wycliffe, Both MandeviUe and Chaucer in 
the latter period considerably increased the wealth (of words, 
belonging to this world’s ways, brought into use among men. 
Chaucer’s English prose style is easy and clear. His vocabu- 
lary is extensive and expressive. The impress of Ms genius 
is as vividly impressed on Ms prose as Ms poetry. Two of 
his ** Canterbury Tales” — that of **Meliboeus” and of the 
** Parson” — ^are in prose, and afford favourable specimens of 
his sldH and power in writing. He is author also of a 
** Treatise on the Astrolabe” — compiled **for the use of Ms 
son Lewis, at that time a student of the University of 
Oxford.” It was in five parts, of wMch only two remain. 
Its simple, loving, earnest language addressed to a clever boy, 
to whom he had given as a present the instrument then used 
for taking the heights of stars, shows how masterly Ms grasp 
of English was, and Ms confidence in its power to convey 
thought educatively into the mind by its means, **If it so 
be,” he says, ** that I show thee in my little English as true 
conclusions touching this matter, and not only as true, but as 
many and subtle conclusions as be showed in Latin in any 
common treatise on the astrolabe, con me the more thank; 
and pray God save the king that is lord of this language.” 
He tells us of himself 

He has in prose translated Boece.” 

Sis version of BoetMus’ “Consolations of Philosophy”— 
wMch King Alfred before and Queen Elizabeth after him, 
each tran^ted— is much less happy in its style than the 
“ Testament of Love,” wMch, about 1389, fox his own con- 
solation in adversity, he wrote “in soche wordes as we 
l^meden of our dame’s tongue.” His consolation is religion; 
divine love comforts him. In its three books he ^ves many 


invaluable spiritual lessons regarding the comfort to be found 
in true faith and holy obedience; the being, greatness, and 
glory of God, and the blessedness of those who gain His favour, 
and on the necessity of subduing our own will that we may 
learn both to wiH and to do of God’s good pleasure, and so be 
made sharers in God’s divine “ testament of love.” Courtier, 
traveller, place-seeker and pensioner, ambassador, pMlosopher 
and poet, Chaucer’s is the greatest name even in prose of 
which the long, eventful, and chivalric reign of Edward III, 
can boast. 


HISTOEY.— CHAPTEE I¥. 

FOTTBTH AND FIFTH EEAS OF ROMAN HISTORV, 

The real history of Eome, unmixed with mythological or tradi- 
tionary legends, extends from about the commencement of 
the first Punic War till the date of the admission of the 
Italians to the full citizenship of Eome. Borne — a state 
with magistrates elected for short statutory periods by the free 
citizens — was sovereign over all the other Italian states. These 
liad no voice, no control over, the general government; they 
had no civil rights, no civil privileges. The Eomans were, 
from their pecuHar national character, eminently tyrannical 
They had commenced their career as a warrior race, and this 


Ootn of Tyro. 

character had been confirmed by circumstances. With them 
virtue and bravery were designated by the same word. The 
sceptre of Eome was literally a rod of iron. Its despotism, 
exercised on all its subjects alike, was employed upon people 
of widely varying characters. The Greeks in the south of 
Italy, enervated and effeminate, gave little trouble; but the 
Latin, Oscan, and Etruscan tribes, educated in the same 
school as the Eomans themselves, had much of their own 
proud and unbending character. They were not naturally 
inclined to acquiesce in a state of political vassalage; and 
thus predisposed, the exactions of the Eomans furnished 
them incessantly with valid causes of discontent. These 
were the sources of those internal struggles which tasked the 
energies and filled the thoughts of the men of Italy, of wMch 
it will therefore be necessary to present a brief outline. 

The first state with wMch Eome came into serious collision, 
after the subjugation of the whole of Italy, was Carthage. 
The treaty entered into between these two states has already 
been mentioned. From its terms alone some faint idea may 
be formed of the power and ambition of Carthage even at 
that early period. The Carthaginian state resembled Rome 
in tMs, that over its wide extent the sovereign sway was ex- 
ercised by the elective magistrates of one city. Carthage was 
originally a colony from Tyre, inhabited by a Semitic race. 
It was, and had long been, an independent self-governing 
state. Carthage stood on an expanse nearly square, bounded 
to the north and east by the sea, to the south by the Lake of 
Tunis, and to the west by a broken desert coimtry. Two 
isolated eminences witMn this space were occupied by two 
settlements — ^the one termed Magor or Magalia, the other 
Byrsa. Both claimed to have been Phoenician settlements. 
The claim is corroborated in the case of the latter by the 
name Byrsa, wMch seems to be the same with the Phoenician 
Bosra, a fort. The designation of the former seems to be 
the appellation used by the aboriginal Libyans to designate 
a collection of dwellings. A third settlement, of later date, 
was known by the name Katum or Cothen, indicating a cut 
or excavation, and seems to have been at the harbour. All 
these were included witMn the walls of Cartilage, separate 
in territory, with exclusive fortifications, and seemingly with 
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pciusive jurisdictions. The executive, and apparently, the 
judicial, authority reposed at Carthage in the hands of two 
magistrates—elected, it does not very clearly appear by whom 
or for what term — whose title is identical with that rendered 
in our version of the Holy Scriptures by the word ‘‘judges.” 
Carthage had, like other early nations, recourse to the prac- 
tice of colonization. It may have been driven to this by the 
necessity of getting rid of a redundant population; but a 
more immediate object seems to have been to render these 
colonies subservient to the mercantile enterprise of Carthage, 
as those of Rome were to its thirst for extended territory. 
The earlier Carthaginian colonies extended south and east 
along the coast of Africa towards the Syrtis, where they were 
arrested in their progress by the Grecian and Egyptian 
powers. They next stretched along the western coast of North 
Africa at least as far as the Straits of Gibraltar. The coasts 
of Spain had long been known as an advantageous site of 
traffic to the Phcenicians of Syria. The Carthaginians did 
not fail to settle colonies there also. They formed settle- 
ments in Sicily, and even, for a short time, in the islands of 
the Tyrrhenian Sea. Ail these colonies were kept in intimate 
relation with and dependence upon the parent state. They 
formed a chain of forts along a line of Mediterranean coast 
which hemmed in the domain of Italy. The natives of the 
lands in which they were planted were taken into alliance 
with Cartilage. The governmental armies were composed of 
Carthaginian citizens, the contingents of the subdued Libyan 
tribes, and mercenary troops hnred from the neighbouring 
independent sovereigns. The commercial pursuits of the 
Carthaginians furnished them with a large and powerful 
navy, and with the means of keeping afoot huge armies. 
They were more advanced in civilization and more wealthy 
than the Romans; they had a literature of their own, and 
were not unacquainted with that of Greece. But the Cartha- 
ginians had not the healthy element of a free plebeian 
caste to keep them in check. Wanting this they had no 
infantry such as formed the strength of the Roman army. 
Again, the peculiar commerce they engaged in was of a half- 
huxter, half-pirate kind, which contaminated more or less all 
classes of the citizens. The Romans were so struck with this 
that “ Punic faith ” passed with them into a proverb. The 
territory of the Romans was compact and central ; from it an 
attack could be directed with ease against any point of the 
long lyie of Carthaginian coast. 

Each of these states having cleared away all rivals on the 
ground which each occupied, came into direct contact along ; 
the greater portion of their respective frontiers. The smaU 
but fertile territories of Sicily, Sardinia, and Corsica served 
rather as incitements and pretexts for quarrel, than as peace- 
preserving intervening objects. Neither could endure in its 
vicinity an independent and equally powerful state. The 
might and the ambition of the two states determined that 
there should be war, and that that war could only terminate 
with the final subjection of one of them. Three wars, with 
short breatlung times of peace, between Rome and Carthage, 
occupied the years B.e. 264-241, 218-202, and 149-146. In 
the first, Rome acquired a naval force^ — a warlike marine, 
and knowledge of naval tactics. In the second, the Roman 
generals learned to apply the principles of war to the over- 
throw of extended empires. Their military knowledge ceased 
to be mere matter of discipline, and was advanced to the 
dignity of tactics. In the third, Carthage was destroyed, and 
the plough passed over her ruins. Rome inherited her 
ascendency among the Celtic tribes of Spain; and, after half 
a century of interim arrangements-^giving rise to constant 
battles and short-lived local tyrannies— the greater portion 
of Northern Africa was made a dependency of Rome. 

Rome's external policy was not limited to this protracted 
struggle with Carthage. The Persian monarchy — erected 
on the ruins of preceffing dynasties— extended its sway over 
Asia Minor, Western Persia, Mesopotamia, Syria, and Egypt. 
All these countries were inhabited by tribes retaining their 
original language, customs, religion, laws, and military organ- 
ization. But they had no control over, or part in, their civil 
government. That was exercised by a hierarchy of satraps, 
appointed by, and dependent upon, the one possessor of the 
Persian throne. There was immense variety of social insti- 


tutions within this empire, but for purposes of externa! 
aggression it could be made to move as one mass. This 
power was repeatedly experienced by the Greeks. They in- 
habited the continent between the Gulf of Thessalonica and 
the Adriatic Sea — ^the peninsula now called the Morea— -and 
the islands with which the eastern extremity of the Mediter- 
ranean is studded. Their colonies extended along the shores 
of Asia Minor, Thrace, the coasts of the Black Sea, the south 
of Italy, Sicily, and the coasts of north Africa between Egypt 
and the Carthaginian territories. None of these parent 
states attained such an ascendency over the others as Rome 
and Carthage achieved. Language, customs, relationship, 
kept up a kind of cohesion among the Greeks. But there 
was no permanent organized union among them. The 
development of the individual character was more an aim in 
Grecian states than the development of the social disposition. 
This was the case also in the relations of these states with 
each other. The wars between the Persian Empire and the 
Greek people showed how much more important they thought 
the development of the free energies of the individual was, 
than the mere conventional fitting of individuals into certain 
places in society. Twice the Persian monarchs hurled their 
organized masses against Greece, and twice the spontaneous 
alliance of Greek freemen shattered and drove back their 
hordes of slaves. Circumstances for a short time united the 
whole power of Central Greece in the hands of Alexander; 
and the brief career of that monarch was sufficient to over- 
throw the Persian dynasty. Immediately upon his death 
Greece was again broken up; but the Greeks still maintained 
the sovereignty of Asia. Eastern Europe, Western Asia, and 
Egypt were, from the death of Alexander until their con- 
quest by the Romans, the seat of Grecian power. Myriads 
of peoples were scattered over this space, but Grecian rulers, 
Grecian arts, literature, and science, predominated every- 
where, Western Asia was shared between the Greek princi- 
palities of Pergamus and Syria, but even inner Bactria bad 
its Greek sovereigns. Egypt was a Greek principality — so 
was Macedonia, including Epirus, Thessaly, and Greece, to 
the Isthmus of Corinth. The Thebans and Athenians re- 
mained independent states. On the north side of the Gulf of 
Corinth there was a confederacy of free cities, named the 
.®tolian League; on the south another, including in its palmy 
days Corinth and Megara, called the Achsean League. Cyrene, 
between Carthage and Egypt, and most frequently subject to 
the latter, was a Greek state. The south of Italy was mainly 
peopled with Greeks; so was Sicily. Even at the bight of 
the Gulf of Lyons there was a Greek city — Massilia, now 
Marseilles. 

Rome was for a moment brought into contact with a 
Grecian state beyond the limits of Italy, when the Tarentines 
called in the assistance of Pyrrhus. The attention of the 
civilized Greeks, however, had been directed to the energetic 
youth of Rome long before any Grecian state measured swords 
with it. Aristotle mentions its institutions as curious and 
worthy of study. There is something interesting about this 
first appearance of the Romans among the Greeks. In 519, 
during the interval between the first and second Punic Wars, 
the temple of Janus at Rome was shut, indicating that 
the republic was at peace with all the world — rather a rare 
occurrence in its quarrelsome annals. The Ill^ans had be- 
come a considerable nation. Having convenient harbours 
i and retreats for sliipping, they carried on a piratical war 
I against all their neighbours; and it thus happened that they 
committed depredations upon some Italian traders, the sub- 
jects of Rome, entitled to Latin protection. The Romans 
claimed redress, and were replied to, on the part of the Illyrian 
queen, that, the seas being open, no one could answer for what 
was transacted there; and that it never was the custom of 
kings to debar their subjects from what they could seize upon 
by their valour. The Roman envoy, with characteristic 
pride, stated that his country was regulated by different 
maxims — that there, the crimes of private persons were 
restrained by the state, and that Rome would reform the 
practices of Idngs in tMs particular. The queen, incensed, 
regarding these words as an insult to herself, had the Roman 
deputy waylaid and murdered. In revenge for this outrage, 
the Romans made war on the queen; obliged her to offer 
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reparation for the Injuries she liad done to the traders of 
Italy, to evacuate all the towns she had occupied on the 
coast, to restrain her subjects in the use of armed ships, and 
to forbid them to navigate the Ionian Sea with more than 
two vessels in company. The Eomans, desirous of having 
their conduct approved of by other nations, sent a copy of 
this treaty, with an exposition of the motives which had in- 
diieed them to cross the Adriatic,, to the Achsean League. 
They made a like communication at Athens and Corinth. In 
consideration of the signal service they had performed against 
the Blyrmns— then reputed the common enemy 
of civifized nations’— they had an honorary place 
assigned them at the Isthmian games, and in this 
manner the Eomans made their first appearance in 
the councils of Oreece. The Greeks were struck 
with the energy of the Eomans,; The imaginative ^ 
Greeks attributed high intellectual and moral ex- • 4] 
ceilence to this rude energy. They persuaded 
themselves that the Eoman rusticity was, in j 
reality, the result of philosophy. They set up 
the Eomans as idols for Greece to worsiiip; and | 
discovered in time that animated idols are more | 
exorbitant tlian idols of wood, stone, or metal. | 

Their character being thus established in Greece, I 
the Romans waited for an opportunity to advan- Jl 

tage themselves by it. Towards the close of the 
second Punic War, Philip, king of Macedonia, 
sent auxiliaries to the Carthaginians. Some of 
these were taken prisoners at the battle of Zama. Philip 
demanded their liberation in rather arrogant terms. ^ The 
Eoman Senate answered tliat he appeared to desire a 
war, and he should have it, Philip, however, had been 
appointed head of the Achaean Lea^e, and was using the 
mfiuenee this situation gave him to make himseK absolute 
master of Greece. He laid siege to Abydos in person, and 
despatched an army at the same time to invest Athens. The 


own laws. They made Mm surrender all his ships of war 
but one galley, and reduce his ordinary mOltary establish" 
ment to 500 men. They forbade entirely the use of elephants. 
They demanded to have the Eoman captives restored, de- 
serters delivered up, and a sum of 1000 talents to reimburse 
the expense of the war. The Eomans thus at once humbled 
and weakened the Macedonian state; they left Greece split 
up, as before, into a number of weak Jealous republics ; they 
increased the favourable estimate of their character; and they 
; accustomed the Greeks to look up to them as protectors—- 
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Athens. 



Athenians sent envoys to Eome to sue for protection. “ It 
is no longer a question,” said the Consul Suipicius, in Ms 
harangue to the people, “ whether you will have a war with 
FMlip, but whether you will have that war in Macedonia or 
in Italy. If you stay until Philip has taken Athens, as 
Hannibal took Saguntum, you may then see him arrive in 
Italy, not after a march of five months, and after the passage 
of tremendous mountains, but after a voyage of five days from 
Ms embarkation at Corinth.” By this argument the reluct- 
ant people were induced to engage in a new war before the 
old was wen terminated. It lasted five years. The Eomans 
oblige the King of Macedonia to witSidraw Ms garrisons 
from ^very fortress in Greece, and to leave every Grecian 


Grecian Games. 

that is, as superiors. To impart greater solemnity to the 
service they had done to the Grecian states, they had it pro- 
claimed at the Isthmus of Corinth, where people met from 
every part of Greece to solemnize the ordinary games. Their 
flatterers or their dupes extolled them as the restorers of 
freedom to mankind. These ceremonies were performed in 
the year of the city 557. 

As usual one war led to another. Antiochus, the Greek 
king of Syria, advanced to the assist- 
ance of PMlip when it was too late. 
The Eoman deputies charged with the 
execution of the recent treaty, en- 
countered Antiochus at Lysimaciua, a 
city of Asia Minor. They remonstrated 
against some of Ms proceedings in that 
country. “ The Eomans,” they said, 
“liad not rescued the Greeks froin 
Philip to deliver them over to Antio- 
chus.” That monarch replied with 
haughtiness; but as Ms attention was 
required at the moment in Egypt and 
tliat of the Eomans in Spain, no 
immediate hostilities ensued. The 
Eomans, however, made the necessity^ 
for watching Antiochus a pretext for 
retaining hold of several Greek cities, 
2^ and they availed themselves of the 
^ possession of these cities to take part in 

^ ^ the politics of the Peloponnesus. Han- 

nibal, about tMs time an exile from his 
native land, took refuge at the court 
of Antiochus. TMs circumstance aug- 
mented the vigilance with which the 
Eomans watched that monarch. The 
result was a war between Antio- 
chus and Eome, in wliich the Grecian states took differ- 
ent sides. In the year of the city 562, a Eoman army 
for the first time set foot in Asia. Still the Eomans pre- 
served the appearance of magnanimity. Upon the defeat of 
Antiochus large territories were taken from Ms kingdom, bat 
they were sliared between the Greek king of Pergamus and 
the Greek republic of Rhodes. Some of the Asiatic cities 
were restored to independence. The Eomans contented 
themselves with the reimbursement of their charges during 
the war. Thus they gratified ambition and cupidity, multi- 
plied and weakened the independent states, accustomed the 
nations to regard them as umpires of justice, and familiarized 
men with the notion that the Eomans had the rig^t as well 
as the power to gift away kingdoms and provinoee. 

\ • ' ' s'' ' 
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The time had come for further steps of aggrandizement. 
A quarrel with the King of Macedonia led to a war in which 
lilyricum was involved. It terminated favourably for the 
Eomans. They suppressed these kingdoms, and organized 
the territories over which their sway had extended into seven 
republics, in which government should be administered by 
councils and magistrates chosen by the people. These re- 
publics, nominally independent, but really organized under 
fifteen Eoman commissioners appointed for an indefinite 
period, and in presence of a Eoman army and general, could 
not become permanent. In the Macedonian provinces this 
republican form of polity had never existed. There was a 
revolt — an attempt to re-estabMsh the kingdom. This ended 
in the erection of Macedonia into a dependent province. The 
tone of the Eomans towards the other Greek states now 
materially changed. Many citizens of Achaia who had taken 
part with the Macedonian king, at the close of the war were 
cited to Borne. A thousand were dispersed through different 
prisons in Italy; ,and of these, when set at liberty after a 
detention of seventeen years, only 300 survived. [The his- 
torian Polybius was of the number.] The Eoman policy 
encouraged the mutual jealousies of the Grecian cities, and 
when at last they had recourse to arms — one after another — 
they fell an easy prey. Corinth, the wealtMest city in Greece, 
was plundered and sacked in the same year — some have said 
on the same day — as Carthage, in the year 590 of the city 
of Borne: and from that time the republican states of Central 
Greece ceased to be numbered among the nations. 

It is not now necessary to trace further the transmarine 
conquests of Borne. To the close of this era her limits re- 
mained nearly of the extent which have been traced. We 
have now a new element added to the Eoman state. There 
is, jirstf the city of Borne — ^by the citizens of which the 
magistrates are elected ; within which is the seat of the 
central executive government, the central judicature, and the 
great council of the nation, the Senate. There is, in the 
secoTid place, the rest of Italy, a multitude of municipalities 
reguiatmg their own local affairs. The resources of tliis 
extensive country, both in men and money, are available to 
Eome in war; but the inhabitants have no control over that 
government — ^be they willing or unwilling, be it for their 
interest or not, they must move as it determines they shall 
move. Lastly^ there are the foreign dependencies in Spain, 
Korth Africa, and Greece. These pay tribute into the 
national coders, but they require standing armies to keep 
them in subjection. The Italian subjects of Eome are forced 
to furnish contingents to these permanent drains upon the 
b^t and most vigorous of their population. Tribute enriches 
the city of Eome alone. Before the reduction of Macedonia, the 
Eoman citizens had been treated as subjects, and permitted 
themselves to be taxed. They were required at every census 
to make a return of their effects upon oath, and besides other 
stated or occasional contributions, paid a certain rate on the 
whole value of their property. But now they assumed the 
character of sovereigns; and having a treasury replenished 
with the spoils of other kingdoms, they entirely exempted 
themselves from their former burdens. In addition to the 
tribute of Macedonia came that of Carthage, the rents of Cam- 
pania, and the tithes of Sicily and Sarfinia. There was a 
marked increase in the magnitude and splendour of their 
public works. Owing to Rome's being the seat of election to 
all civil offices, it was inhabited almost exclusively by a few 
powerful and ambitious citizens, and by a mass of idle and 
venal ones. This led to the diversion of large sums of public 
money to private purposes, and a great increase of luxury. 
These two results combined to produce a third — ^the sharpen- 
ing of the Eoman appetite for war and plunder. 

Having traced the workings of the Roman government 
externally, we now proceed to describe the development of 
the internal constitution of the government during this 
period. Elements of anarchy slumbered undeveloped in the 
Eoman state at the close of the third era. There were 
the unsettled disputes of the patricians and plebeians; the 
inequality between the Eoman dtizens and the free citizens 
of the various Italian states, which had one after another 
been brought under the yoke of Borne. 

The di^vantages under which the plebeians laboured 


led to those disputes in which the Gracchi successively took 
an active part. The agrarian law for which they contended 
was no foolish interference with honest industry and ambi- 
tion. The practice of the Eoman government was to appro- 
priate certain portions of the territory of conquered states, 
and to settle colonies upon it. In these colonies, a fixed 
number of ploughgates were allotted to the plebeian, and a 
certain number to the patrician colonist. The patricians, how- 
ever, had contrived to alter this first and tolerably equitable 
arrangement, and to make the new frame of government work 
on in the corrupt routine of the old. The plebeians had a 
consul of their own cmU, but the government was as 
aristocratic as before. The public lands in the various 
states of conquered Italy, instead of being parcelled out as 
the law ordained, in certain proportions to coloniste, were 
gifted in large blocks to the most wealthy patricians. 
Tiberius Gracchus, in his travels through Italy, saw that 
the effect of this illegal practice was to place large tracts 
land in the hands of a few nobles who rarely visited them and 
who stocked their farms with slaves. The surplus population 
of Rome, for which these lands were intended to form an 
outlet, was meanwhile growing up in beggary and vice. The 
corruption at elections was teaching these lacklands to live 
upon alms. The emancipation of slaves by Eoman citizens 
was bringing a yet lower admixture into close contact with 
the demoralized plebeians. Gracchus saw that this illegal 
allotment of the public lands was peopling Italy with slaves, 
debasing the plebeians, and converting the patricians into 
Oriental satraps. He sought to bring back their birth* 
right to the poor and oppressed. This worthy Roman 
revolted from conquest and plunder, and resolved to struggle 
and to die in defence of the cause of the poor. He was 
vanquished. The degraded for whose rights he stood 
up slunk from his side. The patricians, when they could 
not otherwise get rid of him, ffid not hesitate to commit 
murder. His place was taken by his brother, who was in 
like manner murdered; and thus the powerful patricians 
were enabled to go on appropriating lands to which they had 
not the shadow of a right, and the electoral rabble of Eome 
were left to become more and more degraded. Her jewels ” 
as the noble-spirited mother of the Gracchi called her sons, 
were trampled under foot by those who knew not their value. 
But the assassination of the Gracchi by the Senate received 
its appropriate punishment. This was the first step in 
blood. Sylla and Marius revenged it tenfold. The exter- 
mination of so many families at Pharsalia can scarcely 
be regarded in any other light than as the necessary conse- 
quence and fitting punishment of the murder of the Gracchi 

The inequality between the Eoman citizens and the other 
free Italians first attracted discussion about the year of the 
city 627. What better were the citizens of Eome than the 
other freemen of Italy! After some years of muttering and 
murmuring, Livius Drusus proposed, about the year of the 
city 660, that the Italian allies should he admitted to 
the rights of citizenship. The proposal was received with 
derision. The inhabitants of Italy, enraged at such a recep- 
tion of their claim, began to form combinations. At Eome 
several persons favourable to their aims were sentenced to 
banishment. The news was immediately followed by a 
meeting of deputies from the majority of the Italian states 
at Corfinimn to form a senate and elect consuls. Simul- 
taneously twelve of the bravest and most powerful states — 
some of Etruscan, some of Oscan lineage — took arms, and 
sent envoys to Rome to demand the privileges of Eoman 
citizens, the value of wliich had been so materially enhanced 
by their assistance. A supercilious reply from the Senate 
was foEowed by active hostilities on both sides. The Social 
War, as it has been called, lasted for four years, and ended 
with victory for the Eomans. This victory, however, was 
purchased by conceding the right of citizenship to all the 
: ItaEan states that did not rise in arms, or were induced to 
abandon the league before the close of the war. About the 
year of the city 670, all the free inhabitants of Italy from 
the Rubicon to the Straits of Messina were Roman citizens 
—Italy was Rome. 

The foE effects of this measure were not immediately 
perceprible. The number of citizens on the rolls was not 
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tEore than doubled; and as the elections could only take 
place a^ Rome, the name of citizen to all at a distance ms 
an illusory title. 'The elections continued to be managed by 
the wealthy intriguers. The venal voters of the capital had 
received, however, a dangerous addition to their numbers. 
The slave of a Roman citizen became a Roman citizen by 
emancipation. Now, however, that the number of citizens 
was so much increased, the accession to the plebeian ranks 
from this source became so great that a law was introduced 
to check it. All the needy and serviceable clients of the 
patrician houses were made Roman citizens. The conduct 
of the senate towards the Gracchi had sanctioned the 
removal of political enemies by violent means; and this 
extension of the qualification of citizens introduced multitudes 
into the Gomitia always ready to do such service. Rome 
became more corrupt than ever, and its permanent in- 
habitants continued, as before, the real masters of the 
state — because they were the electors of its rulers. 


GIOGRAPHY.— CHAPTER I?. 

ASTitOXOMIOAL RELATIONS OF THE OLOBE— OEOGEAPHIOAL 
NOMENOLATirEB — LAND AND WATER. 

Modern astronomy exhibits the earth on which we live in a 
very different light from that in which it was viewed by its 
early inhabitants. Instead of the land being a vast plain, 
surrounded on every side by the sea, the sky stretching over 
it like a curtain, and the whole bounded by a bottomless abyss 
of impenetrable darkness, it has long since proved our earth to 
be a gUhe. by many irresistible arguments, such as (1) the 
curved surface which the sea presents in every direction, for 
though we usually speak of the level of the sea,” we know 
it is really convex, because a high cliff is seen from the sea 
sooner than a low-lying shore, and topmasts are visible before 
the hulls of vessels make their appearance; (2) the circularity 
of the shadow it projects during eclipses of the moon; (3) the 
sun’s rising earlier to those who dwell in the east than to 
those in the west, for were the earth a plane the sun’s rays 
would illuminate its whole extent simultaneously; (4) the 
changes which take place in the objects seen in the sky as an 
observer’s place is changed northwards or southwards, for, as 
one journeys north, the north pole of the heavens rises above 
the northern horizon and the south pole sinks out of view, 
and travelling south, the reverse occurs ; (5) the actual 
measurements made by investigators, which show that the 
length of an arc of a degree of longitude gradually decreases 
as the latitude increases; but chiefly (6) the fact that its 
circumnavigation is now a feat of very or^nary occurrence. 
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View of the Earth firom the Planet Maw. 


Geography examines and explains the entire material 
organization of the globe (1) as a planet having its place 
among other bodies in space; (2) as a mass of matter, the 
outer crust of which exists in different conditions and con- 
figurations, is subject to mechanical and chemical changes, 
and contains and exhibits in itself memorials of events and 
modifications which have occurred during vast periods; (3) as 
the seat of organic life, animal and vegetable ; and (4) as the 


special habitation of man as a living agent, influencing and 
influenced by the phenomena of nature. 

The globe we inhabit is one of a small family of planets 
which revolve round the sun as their common centre, and are 
therefore called the mlar system. This solar system itself is 
merely a unit in space, which, as far as the most powerful 
telescopes can penetrate, is filled with myriads of orbs and 
systems. 

The earth revolves round the sun in an orbit of a some- 
what oml shape, the sun being placed not exactly in the 
centre, but rather nearer the one end than the other, as fully 
explained under Astronomy. The earth is 24,000 miles in 
circumference, and its surface is calculated at 1 9*7,000,000 
square miles; so tliat, compared to the size of the sun, it is in 
the proportion of a small pea to a globe 2 feet in diameter. 

The earth is surrounded by an atmosphere which exerts a 
pressure of about 15 lbs. on every square inch of its surface, 
and which diminishes in density in a duplicate ratio as we 
ascend from the earth’s surface, till, at the distance of 45 
miles (or 40 miles above the tops of the highest mountains), 
it becomes so attenuated as to be almost imperceptible, and 
this distance, therefore, is set down as the highest limit to 
wMch its specific influence extends. From the sun the earth 
derives its light and heat, its summer and winter, its day and 
night; but were it not for the atmosphere which surrounds 
it, the advantages it receives from this luminary would be 
slight. Without an atmosphere there would be no reflection 
of light and heat; every object on which the sun’s rays did 
not strike directly would be in total darkness, and the rays 
of heat being reflected by the earth back into space, an ex- 
cessive cold would constantly prevail. The atmosphere, then, 
is the great recipient and distributer of light and heat, re- 
taining the heat which is reflected back from the earth while 
intercepting and reflecting the direct rays of the sun. The 
cause of the increase of cold in proportion to every increase 
of altitude is the greater rarity of the atmosphere the higher 
we rise above the level of the sea. No other cause mn be 
assigned for those eternal snows which cover the tops of the 
Himalayas under a vertical sun ? 

The figure of the earth is not a perfect sphere, but an 
oblate spheroid, being somewhat flattened at the poles, so 
that its longest diameter is rather above 7925| miles, and its 
shortest nearly 7899 miles, making a difference of about 26J 
miles, or a flattening of about 13j miles at each pole. It is 
considered that this result has been produced by the action of 
centrifugal force upon the globe before it was in a sufficiently 
hardened state. This flattening is the result of its spinning 
round so rapidly, and may he explained by what occurs when 
we are engaged in whirling a ball of soft matter, such as soft 
clay or putty, round an axis. It will be seen to assume this 
spheroidal sliape. The mean density of the earth is five and 
a half times that of water — that is, this globe is equal in 
weight to one five and a half times its size composed of 
water — and the interior of the earth is double the density of 
the rocks, &c., composing the surface. From the temperatoe 
increasing in a certain ratio as we penetrate into the earth, 
it is believed that its interior is composed of an excessively 
hot mass, covered by an external hardened crast about 800 
or 1000 miles tliick. The annexed diagram (fig. 2) repre- 
sents a small part of a section of the earth’s crust; the dark 
line, A B, represents a thickness of 10 miles; the points, 
w, m, m, m, indicate the altitude of the highest mountains; 
the depth of the sea is shown by the openings, a, s, at the ends 
of the dark line; the dotted line, a, a, a, represents the height 
of the atmosphere — 45 miles. 

It requires but a glance at this sketch to show us how very 
minute is the portion of the earth’s crust with which we are 
acquainted; three-fifths of the earth’s surface are covered by 
seas, and another large portion by immense bodies of fresh 
water, by polar ice and eternal snows; so that, if we exclude 
the sandy deserts, morasses, &c., we scarcely leave one-fifth 
of it either accessible to the explorations or fit for the habita- 
tion of man and animals. 

The earth we inhabit is a rcmnd globe. It revolves round 
its own axis every twenty-four hours (thus producing day and 
night), and accomplishes its journey round the sun in 365J 
days, to which circumstance we owe the alternations of the 
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seasons. It is also attended by a moon, revolTing round it in 
29| days. The moon is an opaque body, shining only by the 
reflected light of the sun; she is 240,000 miles distant from 
the earth, and only \ part of its size. To the attraction of 
the moon the tides of the ocean are mainly due, it being high 
water in every place when the moon is in the meridian. 

All bodies are retained on the earth’s surface by what is 
called the attraction of gravitation; that is, an inherent 
property with which it is found all particles and masses of 


Fig. 2. 




matter are endowed, of drawing each other towards themselves. 
Were it not for this attraction, which causes all bodies on the 
earth’s surface to tend to its centre, everything on the earth, 
and under the earth, nay, the very earth iUelf would separate 
into millions of atoms of infinite minuteness, and be scattered 
in endless confusion through surrounding space. 

As the earth is round, it is obvious that the people on the 
opposite side of the globe to us— antipodes — must be 
standing with their feet to ours, and tiiat the direction which 
is up tx) us, must be dotcn to them — hence what we call up 
and dawn are merely relative terms; and that, as the surface I 
of the earth is at the equator carried round at the rate of 
nearly 1000 miles per hour, the direction which we call up is 
never one instant the same. 

An individual shut up in a railway carriage, proceeding at 
the rate of 60 miles per hour, is quite unconscious of the ; 
velocity at which he is moving. It is not till he looks out at 
the window, and sees surrounding objects flying past in the 
opposite direction to that in which he is moving, that he be- 
comes aware that he is being thus hurried along. The banks 
of a river appear in rapid motion westward to a person sailing 
in a steam-vessel down the stream in an eastward direction, 
while he fancies that the ship is at rest. In a similar way we 
are carried round the globe, by its diurnal motion from west to 
east,at a velocity of nearly 1000 miles perhour, or about 16 miles 
per minute, without consciousness on our part that we are in 
motion at ail. In the latter case, the optical illusion is much 
more perfect than in the two former, yet it is exactly the 
same circumstance — ^the rapid motion of the earth from west 
to east — which gives rise to the apparent motion in surround- 
ing bodies, and produces what seems to our eyes the diurnal 
revolution of all the heavenly bodies from east to west. This 
revolution of the earth round its own axis — which is accom- 
plished every twenty-four hours — is called its diurnal motion. 

Suppose — for the sake of clearer illustration of the earth’s 
annual revolution round the sun — that a round hall, hanging 
on an axis, in a circular aperture, at the centre of a round 
level table, represents the sun; and that, suspended from a 
thread, another ball is carried slowly round the outer edge of 
the table, so that one half would be above and the other half 
below the surface of the table. This latter ball would repre- 
sent the earth. The surface of the table would represent the 
plane of the earth’s orbit; the point of suspension by the 
thread the north pole, the opposite point the south pole, and 
the line of section of the ball by the surface of the^ table 
\i»ould represent the line of the ecliptic. If, in addition to 


the motion round the table, the thread is slowly twirled round 
in the fingers, this would represent the diurnal or daily re- 
volution of the earth; we would then have, so far, a tolerably 
correct idea of the motions of the earth. If, however, the 
earth revolved, as we have supposed, in any plane round the 
sun, having its axis at right angles or perpendicular to this 
plane, then we would have no alternation of the seasons, no 
variation in the length of the day and night; the winter in 
Britain would be hotter than the summer, from the earth’s 
being in reality nearer the sun in its orbit at that 
period of the year than in our summer; and the sun 
^ would rise exactly at six a.m., and set at six p.m. 

‘ from day to day, from week to week, and from year to 

year, for ever. The variation in the length of day 
7 and night in the temperate parts of the earth, and 
/ the change of seasons, are due to the earth’s axis being 

/ inclined to the plane of its orbit, thus presenting 

/ alternately the northern and southern poles to the 
/ sun, as fully explained under Astronomy. 

/ The external crust of the earth, the surface of this 

/ oblate spheroid, with its phenomena of soil and cli- 

I mates, of organic products, and the changes wrought 
in it by man’s past labours and present efforts, is the 
object of the geographer’s investigation. The great 
abiding features of the surface of the earth— its 
continents and seas, its divisions and parts, its pheno- 
mena and productions, its historical changes under 
the operation of human action — come under his view. 
Every attempt to detail the nature and relations of 
the parts of the earth’s surface requires a particular 
and preliminary knowledge of (1) position, (2) extent 
({.e, horizontal configuration), and (3) form (i.e. vertical con- 
tour). Position is either positive or relative; extent involves 
real or approximate measurement, descriptive profile as well 
as composition and disposition of parts ;/om implies elevation 
and figure, and to all these geography gives attention. 

To mark out the real positions and distances from any 
point, or from each other, of the different portions of land 
and water on the earth’s surface, and to denote the relative 
locality where any particular spot is situated, as well as to 
indicate the probable climate and temperature which we may 
expect to find in any given place, every terrestrial globe and 
every map of the world, or of any portion of it, is covered over, 
one might say, with a number of artificial or imaginary lines. 


Fig. a 



We have, first, the equinoctial line, or line of the equator, 
often also called, in familiar language, the line. It is an 
imaginary line encircling the middle of the globe at an equal 
distance from each pole, and dividing the surface of the 
earth into two equal portions, called the northern and 
southern hemispheres. It is called equinoctial because, when 
the apparent position of the sun is above that line, the day 
and night are of equal length. 
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The tquatoT is diTided into 360 degrees, and, by actual 
measTirement, one of these degrees is found to contain 69| 
BngKsh miles. By fixing upon any point on this encircling 
line to begin counting from, calling it 0, the distance of aU 
places on this line, east and west, can be easily ascertained 
by knowing how many degrees they are from the starting 
point. All distances, eastward and westward, on the globe 
are measured by the length of a degree on the equator. 
These distances are called degrees of loin^itude^ because they 
are the measurement of distance by the length of this line. 
If the distance extends eastward, it is called east longitude; 
if westward, west Imgitude, Since, then, the whole circle 
contains only 360 degrees, it is obvious that no place on the 
earth^s surface can be further distant, east or west, than 180 
degrees, i.e> the half of 360 degrees, from any other point. 

By beginning at the starting point 0, and marking the 
different degrees of east and west longitude on the equator, 
and then by drawing lines from these to the poles, we have 
the meridian lineSyOX lines of longitude, into which the globe 
is artificially divided. The starting point 0, from which we 
begin to measure distances on the equator, is called the first 
meridian^ and is quite arbitrary, it being a matter of no 
moment where We begin to measure, provided it be fixed and 
well known. Most nations begin counting longitude from 
the principal observatories of their respective countries. In 
Britain, and in several other countries, the observatory of 
Greenwich is adopted; in France, that of Paris, 2® 20' 23" 
E, of Greenwich ; while in Germany, the island of Faroe, 
18® 9' 37" W., is fixed as the first, or as it is sometimes 
ealled the universal meridian.” 

The term latitude literaDy means hreadth, and distance 
north or south from the equator is called latitude, because it 
is the measurement of breadth from that ima^nary line. 
As every circle is divided into 360 degrees, if the first 
meridian, or that of Greenwich, be extended round the globe, 
intersecting the equator, as it must do, at right angles, it 
also must contain 360 degrees, the half of which, or the 
distance from the north to the south pole, must be 180 
degrees; and one-fourth, or the distance from the equator to 
either of the poles, must be a quarter of a circle, or 90 
degrees. The greatest possible difference of latitude is 180 
degrees, te, 90* N. and 90® S. All places in the northern 
hemisphere, north of the equator, are in H. latitude; all places 
on the other hemisphere are in S. latitude. Hence, in the 
case of Greenwich 51® 28' 38" K, and Cape Town 34® 6' S., 
the difference of latitude is the sum of their latitudes, 
viz. 85® 34' 38", because they are in opposite hemispheres. 

When any place, then, is said to be so many degrees of 
north or south latitude, it is meant that it is so many times 
69j miles from the equator. These lines of latitude are 
parallel to the equator ; hence they are called 'parallels of 
latitude. The lines of latitude being parallel, a degree of it 
can be measured exactly on any portion of the globe. But 
since the meridian lines of longitude all meet at the poles, 
the distance between them must be less the further away 
they are from the equator; the standard measure of a degree 
of longitude must refer therefore to the length of a degree on 
the equator, as otherwise these degrees would become shorter 
and shorter the further from the equator and the nearer the 
poles, so that we would have a different measurement of a 
degree of longitude for every change of a degree of latitude. 
As the earth is a spheroid, the len^h of a degree of longitude 
varies in different latitudes, and may be found on calculation 
to yield the following as their measurements in English 
miles 


Lat. 

0°- 69-07 
^ 5®=«68*81 
l0®«67-95 
15®«=66'65 
64*84 


Lat 

25®= 62*53 
30® =59*75 
35® =56*51 
40® =62*85 
45® =48*78 


Lat 

50® =44*35 
55" =39*58 
60® =34*60 
65®«29*15 
70® =23*60 


Lat 

75®= 17*86 
80® =11*98 
85®= 6*09 
90®= 0-00 


On two days only, during the year, does the apparent dally 
couirse of the sun coincide exactly with the equinoctial line. 

, , EagHsh inile is nearly six-sevenths of a nanfical one# Of 
< the form®! fiiere are 69i in a degree ; of the latter, 60, ,j ; 






This happens at what are called the vernal and autmunal 
equinoxes, when day and night are equal. During the inter- 
vening periods the sun appears to travel so many degrees 
north and so many degrees south, producing (1) the changes 
of the seasons, and (2) the variation in the length of day and 
night, the cause of which, as above stated, is the earth’s axis 
being inclined to the plane of its orbit. 

If we could see the stairs during the day, so as to enable 
us to mark the sun’s course among them, it would be found 
that he is constantly shifting Ms relative position; that a 
star wMch appears a little eastward of the sun to-day would, 
in a few days more, pass the sun and be seen to the westward 
of that orb, and that thus the sun appears to be pursuing a 
backward course among the stars, completing a whole round 
of the heavens backwards in a year. TMs annual path 
of the sun is denominated the line of the ecliptic^ be- 
cause it is when the moon crosses tMs line in her orbit 
that eclipses happen. The line of the ecliptic is in reality 
thejptoc of the earth’s orbit. 

If the apparent daily course of the sun, referred to in the 
preceding paragraph were marked out in the heavens by a 
golden belt, on the (ky of the vernal or autumnal equinox, 
tMs belt would represent the egumoctial line. If a mark 
were put in the sun’s place in the heavens every day at noon 
for a whole year, this dotted line would make a complete 
circle of the heavens, shifting its relative position daily; it 
would intersect the equator at two opposite points, would 
reach 23 J degrees north of that line on one side of &e circle, 
and the same distance south on the opposite side, and this 
dotted line would represent the ecliptic. 

Again, if the apparent path which the sun describes during 
the longest day were traced on the heavens, when he is at the 
extreme northern point in the ecliptic, the path thus marked 
out would indicate the artificial line called the tropic oj 
Cancer; and if the sun’s apparent course were traced on the 
heavens during the shortest day, or when he has arrived at 
Ms extreme point in the ecliptic southward, tMs course would 
indicate the tropic of Capricom; vertically under these lines 
similar lines may be traced on the earth. The former of 
these is 23^ degrees norths the latter 23j degrees south of 
the equator, and all the countries situated between these 
lines are said to be 'within the tropics. These lines are 
called the tropics because the sun in Ms apparent course in 
the heavens never crosses them, but appears, when he arrives 
at them, to tur'ti back. The sun is always in the zenith at 
some point between these tropics. 

. The Zones.-— broad equatorial belt, witMn which the 
sun’s rays are vertical twice a year, included between these two 
lines, inclosing a space of 47 degrees (i.e. 23|-}-23i), is called 
the Torrid Zone^ from the great heat which almost always 
prevails there. The days and nights are of nearly equal 
length through the whole year; the sun rises nearly due east, 
mounts upwards right overhead, and sets nearly due west; 
Ms rays therefore fall almost perpendicularly at mid-day 
(wMch is the cause of the intense heat), and at that hour 
the inhabitants have no shadow. The only change of seasons 
wMch is there experienced are the wet and the dry seasons: 
during the former the earth is deluged with great torrents of 
rain; during the latter it is scorched and burned up by the 
piercing rays of a vertical sun. In tMs portion of the earth 
the dreaded hurricane, the fearful tornado, and the devastating 
earthquake exert their greatest fury, and produce the direst 
effects. There, too, do the animal and vegetable kingdoms 
exist in greatest size and luxuriance; the most plenteous 
herbage, the most enormous trees, the most delicious fruits, 
animals of the largest size, birds of the gayest plumage, and 
reptiles of the most venomous species, are all found in tMs 
clime of the sun.” But there, too, man exMMts Ms animal 
propensities in the most exaggerated form, while his spiritual 
and moral nature seems in a proportionate degree deteriorated. 

Parallel to, or concentric with, the tropics and the equator, 
at the distance of about 23j degrees from each pole, we havas 
other two artificial or imaginary circles wMch surround the 
globe; the one on the northern hemisphere is called the Arc^ 
ox Northern Circle; the one on the southern, the Antarctic 
Circle. The portions of the earth included between these 
jtiim circles and the poles are <ailled the and Bc/u^K 
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Frigid Zone respectively. In the north frigid zone, the 
only appearances of vegetation are a few stunted slirubs and 
mosses; the inhabitants are few in number, thinly scattered, 
and of very diminutive stature. The south frigid zone is 
entirely destitute of traces of man ; and plants and animals, 
if any exist, must be extremely few. Both the north and 
south frigid zones are in darkness for a part of the year, 
for another part there is constant twilight, and for a thii’d 
part the sun never sets. Around both poles the regions 
consist entirely of frozen wastes and impassable barriers of 
ice. At each pole the year consists of a single day and 
night, each of six months’ duration, the sun appearing to 
move only in the line of the ecliptic, and the stars to retain 
a fixed position. 

Those portions of the globe included between the Arctic 
and Antarctic circles and the tropics are denominated, 
respectively, the North and South Temperate Zones, They 
each occupy a breadth of 43 degrees, and both together 
occupy nearly two-thirds of the earth’s surface. The greater 
portion of the land is found in the north temperate zone. 
The sun’s heat, in these zones, diminishes in power the higher 
the latitude. Although the north and south portions of these 
zones partake more or less of the nature of the adjoining 
torrid or frigid zones, still the greater part of these extensive 
regions enjoy a mild and genial climate; they are blessed with 
the pleasing vicissitude of spring, summer, autumn, and 
winter, succeeding each other at different periods of the 
year. They produce those crops and other necessaries best 
suited for man in his most perfect condition on earth. Man 
is here more distinguished for intellect, intelligence, and 
industry than on any other portion of the earth’s surface. 

The people who live north of the tropic of Cancer have 
the sun always due south at mid-day; those who live south 
of the tropic of Capricorn have the sun due north at mid- 
day; while those who live within the tropics have the sun at 
noon due north during one period of the year, and due south 
during another period; and twice every year they have the 
sim at mid-day in their zenith, or in that point in the heavens 
directly over their heads. 

Of these zones the torrid zone is the largest, being about 
ten times the size of either of the frigid zones, and nearly 
one-third larger than either of the temperate zones. (See 
fig. 3.) 

As a Map is a representation of the whole earth (or of a 
part of it) on a flat surface, since it is impossible correctly to 
represent a globe on a fiat surface, it foUows that all maps 
are more or less inaccurate. When the portion of the surfiice 
of the globe represented is small, the inaccuracy is trifling. 
Maps are indispensable aids to the senses in enabling us to 
acquire a knowledge of the form, size, ap- 
pearance, <&c., of the various divisions of the 
surface of the earth. 

The upper part, or top of a map, repre- 
sents the North; the lower part, the South; 
the right side, the East; the left side, the 
West, A place is said to be north of one 
helow it, south of one above it, east of one 
to the left, and west of one to the right. 

Ail maps show the parallels of latitude run- 
ning from side to side, and the meridians 
or Rues of longitude from top to bottom. 

The great natural divisions of the earth’s 
surface are those of Land and Water. 

Under the designation LanA, geographers 
include every variety of rock-formation or 
of mineral substance existing in a solid 
form and not constantly covered by water. 


They ought also to be distinctly and tersely defined, in plain 
and easily understood language. The following are a few of 
these terms and their definitions: — 


Land, 

Continent. 

Country. 

Island, 

Peninsula. 

Isthmus. 

Promontory. 


Coast, or 
Shore. 


Water, 

Ocean. 

Sea. 

River, 

Lake. 

Gulf, 

Bay. 

Creek, 

Strait. 

Channel. 


A Continent is a great extent of land connected and con” 
tinuous, i,e, not disjoined or interrupted by a sea. 

An island is a tract of land wholly disjoined by water 
from those larger masses called continents. 

Islands are of two sorts — continental, i,e, near to or con- 
nected with a continent; or i,e, lying in the open sea. 

Islands in irregular juxtaposition constitute groups; in re- 
gular juxtaposition, cWm 

A Peninsula is a portion of land connected by a narrow 
neck with a larger mass of land than itself, and nearly sur- 
rounded with water. 

An Isthmus is a narrow neck of land by which two con- 
tinents are connected, or by which a peninsula is united to 
the mainland. 

A Cape, Promontory, Point, Meadland, Head, Mull, Fore- 
land, Naze or Ness, is a portion of land jutting out into the 
sea beyond the common shore. 

A Point is the extremity of a promontory when low; a 
Tongue is lower than a point, a Spit higher. 

A Plateau or Table-land is a tract of level land elevated 
above the surrounding country. 

A Plain, Prairie, Savannah, Steppe, or Pampa, is an ex- 
tensive tract of land, mostly level, and destitute of trees. 

An Ocean is a large uninterrupted extent of sea. 

A Sea is a portion of salt water of less extent than an 
ocean. 

A Strait is a narrow neck of water joining two seas, or 
connecting a sea or gulf with the ocean, 

A Sou'm is a strait so shallow that it may be fathomed. 

A Channel is a wider and larger passage between two seas, 
than a strait. 

A Gulf is a portion of water almost surrounded by land, 
or a recess of the sea or ocean from the general line of the 
shore into the land. 


Plff. 4. 


Fijf. 5. 



Land Hesodspliere. 

Under the term Water "they comprehend all the terrestrial, 
as distinguished from the atmospheric accumulations of that 
peculiar fluid by which land is surrounded. While this 
definition of water is meant to exclude rain and dew, it 
includes their accumulations in springs, wells, pools, lakes, 
streamlets, rivers, and seas. 

Many technical terms are — ^for the sake of accuracy of 
description and brevity, as well as clearness of explanation — 
employed in geography as in other scientific studies. These 
require to be correctly understood and carefully remembered. 


Water Hemispliere. 

A Bag is a bend of the sea into the land, with a wider neck 
or opening than a gulf. 

A Frith or Estuary is a narrow strip of sea stretching 
inland, receiving the waters of some river. 

An Archipelago is a cluster of islands. 

A Rood or Roadstead is anchorage ground for ships near 
a harbour. 

A Cove is a small gulf; a Creeh, a small arm of the sea. 

A Lahe is an extensive collection of water contained in a 
cavity or hollow of the land. 
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The divisions of the earth are principally Empires, 

Kingdoms, and Eepnblics. 

Asx Empire comprehends several countries or states, united 
under one ruler, who is generally styled an Emperor, 

A Kingdom is a state or country governed by a King. 

KEepuhlich h country whose rulers are chosen by the 
people. 

A superficial glance at any map of the world will show 
that there is much more land on the north than on the south 
side of the equator; that the great bulk of the different con- 
tinents lies on the northern half of the globe, while the south- 
ern half is mainly covered by water, as shown in figs. 4, 5. 
London is in the centre of one hemisphere, and a point a 
little to the south-east of Few Zealand is taken as the centre 
of the other. Concentric circles are drawn at a distance of 
1000 miles apart, round these centres. London is therein 
shown to be in the centre of the whole land portion of the 
globe, while the other hemisphere — except for the lower 
extremity of South America and of Australia and its neigh- 
bour islands— consists of ocean surface. 

The extent of land on the north side of the equator, com- 
pared to that on the south side, is nearly in the proportion 
of 3 to 1. 

Square Miles. 

Land on north side of the Equator, . , . 38,000,000 

Land on south side of the Equator, . . . 13,500,000 

Water on north side of the Equator, . . 60,500,000 

Water on south side of the Equator, . . 85,000,000 

The representation of the whole surface of the globe can- 
not be correctly exhibited at one view on a map. To accom- 
plish this object, two halves or hemispheres — generally the 
Eastern and Western Hemispheres— are employed. 

The eastern hemisphere comprehends the largest continen- 
tal mass of land on the earth's surface. As it is that part, 
also, which has been known to mankind from the most remote 
antiquity, it is hence called the Old World. The continent 
of land on the western hemisphere is often called New 
World, from its having been unknown to the inhabitants of 
the Old till the voyage of the celebrated Columbus, at the 
close of the fifteenth century. 

Land. Square Miles. 

In Eastern Hemisphere or Old World, . . 37,000,000 

In Western Hemisphere or Few World, . 14,500,000 

There are thus about two and d half times as much land on 
the eastern as on the western hemisphere. 

Divisions of Land on the EartNs Burface, — Till of late 
years, geographers almost invariably divided the dry land on 
the globe into four quarters— viz. Europe, Asia, Africa, and 
America; now, however, the following divisions are common: 

(1.) Europe, Asia, Africa, Forth America, South America, 
Australasia. 

(2.) Europe, Asia, Africa, Forth America, South America, 
Australasia, Polynesia. 

(3.) Europe; Asia; Africa; America — Forth and South; 
Oceania— Malaysia, Australasia, Polynesia. 

A glance at a map of the great eastern continent or hemi- 
sphere, at once shows that it ought to he naturally divided 
into two continents, one portion of it — Africa — being joined 
to the rest by a very narrow neck of land, called the Isthmus 
of Suez, about 70 miles wide ; it is separated from the other 
portion by the Mediterranean and Eed Seas. The other part 
of the great mass of land on this hemisphere, however, is 
again divided into two continents, Europe and Asia; the 
division between these is more artificial, being the Black Sea, 
the Oaspian Sea, the Sea of Marmora, a river, and two ranges 
of mountains. 

The continents of Europe and Asia extend from east to 
west, their greatest length being parallel to the equator. The 
continents of Africa, Forth and South America, stretch from 
north to south. 

The western hemisphere is naturally divided into two con- 
tinents— Forth and South America. These are connected 
by the narrow Isthmus of Panama, which is at one part 
only 28 miles from sea to sea. 

Oceania, also called the Maritime World, is partly situated 


in both hemispheres. It comprehends Austialia and the 
numerous groups of islands in the Pacific Ocean. 

Dividons of Water on the EartKs BuTf me,--K%, in strict 
language, there are only two great continents of^ land, so, 
properly speaking, there is only ow great ocean, which covers 
seven-tenths of the globe. For the sake of convenience, 
however, this great body of salt water has been regarded as 
divided into poe oceans, which have received different names, 
and are, in some degree, separated from one another by the 
I large continental masses of land. These are— the Atlantic 
I Ocean, the Pacific Ocean, the Indian Ocean, the Forthern or 
Arctic Ocean, and the Southern or Antarctic Ocean. 

The Atlantic Ocean is bounded by the continents of Europe 
and Africa on the east, and the continents of Forth and 
South America on the west. 

The Pacific Ocean covers more than half the globe, and 
is bounded on the east by the continents of Forth and South 
America, and on the west by the eastern shores of Asia, 
Australia, &c. 

The Indian Ocean lies between the shores of India on the 
north, and the great Southern or Antarctic Ocean on the 
south; the continent of Africa bounds it on the west, and 
the compact land-mass of Australia on the east. 

The Forthern or Arctic Ocean lies north of the great 
continents and of the Arctic circle, and surrounds the Forth 
Pole. 

The Southern or Antarctic Ocean surrounds the South 
Pole, and lies south of the Antarctic circle. 

Here is a rough estimate of their extent and areas; — 


Name. 

Greatest Breadth, 

Area in 
Square Miles. 

Atlantic Ocean, . , . . 

5,000 miles. 

25,000,000 

Pacific Ocean, , . . , 

12,000 “ 

50,000,000 

Indian Ocean, .... 

4,500 “ 

20,000,000 

Arctic Ocean, 

2,000 “ 

15,600,000 

Antarctic Ocean, . . . 

... 

35,000,000 


The following general facts appear to emerge from the 
investigations which have been made regarding the relative 
proportions and positions of land and water. Out of 
197,000,000 British statute square miles 145,000,000 are 
covered by the waters of the sea. Of the space lying 
between the equator and the Antarctic circle — tiiat is, the 
southern half of the torrid zone and the south temperate 
zone — the surface of which extends to 90,000,000 square 
miles, nearly seven-eighths, or 77,000,000 square miles, are 
covered by water; while in the corresponding space in the 
northern hemispheres the land is, comparativdy speaking, 
almost equal to the water. This great irregularity in the 
I distribution of land has never been accounted for in a way 
! quite satisfactory to the reason. There can be no doubt 
' that there are good reasons which may yet be discovered, 
why the closely-compacted masses of the continents of the 
Old World should be so differently constituted — in its great 
stretch from east to west round nearly one-Iialf of the circum- 
ference of the globe — from those of the Few World in its 
long and comparatively narrow extension from the icy oceans 
of the Arctic north to the cold regions of the Antarctic 
south, a continuous mass of land exceeding 9000 miles in 
length. Fo less wisely has it been arranged, we must believe, 
that a hemisphere having , its polar centre in the south of 
England should be able to include within its boundary line 
the greater part of the land on the globe’s surface, and that 
around a south pole at the opposite end of that axis, near 
Few Zealand, there should be presented to the eye a wide- 
spreading hemisphere mainly of sea. If there be causes for 
the striking facts regarding the relative positions and extents 
of ocean-breadths and continental-masses, they may surely 
be found. May it not be that the external form and rite 
differing positions of the land had for their prevailing cause 
the possibility of ready access from land to land, the realizing 
in man a brotherhood of commerce, community, and content- 
ment, and that the ocean highway might unite the whole 
race in aim, interest, and sympathy 1 
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THE aBNBEE OF NOUNS — AUJEOTIVES : THEIB NUMBER, 
GENBEEj; . COMPARISON, AND ' OENEBAU USE. 


As adjectives agree with the substantives they qualify in 
gender, number, and case, we cannot proceed to the consider- 
ation of the adjective until we have in some measure noted 
and disposed of the most knotty of all the difficulties which 
the student of French encounters in his endeavour to acquire 
the mastery of that language — the gender of nouns. The 
attainment of a practical, conversational, everyday use of the 
most perspicuous of continental tongues is made very embar- 
rassing to a learner by tliis one subject. Many people who 
have gained an otherwise fair proficiency in the language, 
begin to be hesitant when they speak in it, lest they shofld 
blunder on this head. Many ingenious endeavours have, it is 
true, been made to give trustworthy guidance in regard to the 
genders of French nouns, and no small amount of industry 
has been spent in the attempt to find easy methods of over- 
coming this crucial intricacy. Several treatises of consider- 
able size have been devoted to its explanation; elaborate 
systems of rales, full of cross-references to exceptions, sub- 
exceptions, and counteracting rules have been put forth, 
often accompanied by tables of a nature so complicated that 
the skill of a mathematician could scarcely unravel their mys- 
teries; trite tractates also, professing to elucidate the whole 
matter, in an explicit way, in a few hours’ time, have been 
pressed upon public attention, and yet no really workable 
system of general principles or rules has been found. 

French grammarians themselves often refer to the arbitrary 
manner in which gender has been allocated to French nouns. 
Of course the French language is a language adapted to the 
nature of the French mind, and to them the most delicate 
niceties of their living mother- tongue are matters of tlie 
merest familiarity; but of this intricate and important diffi- 
culty in the mastery of the language no successful solution 
has been furnished. It is one of the peculiarities of gender 
in French, for instance, that the fair sex — le heau sexe — is 
masculine, while the historic heroes of that warlike race, the 
French Guards — les gardes francaises — are feminine. On the 
whole, therefore, so far as regards the acquirement of a prac- 
tical knowledge of French gender, we know of no easier or 
better plan than careful reading, combined with watchful 
observation — taking for our safest and simplest guide the 
common-sense rule of M. Emile de Bonnechose, “ Every noun 
before which the usage of the best authors permits un or le 
to be put is masmlme, and those before which une ox la may 
be placed are 

There are only two genders recognized in French — mascu- 
line and feminine; the former of these being the chief inde- 
finite generic gender, and the latter the extraordinary dis- 
tinguishing and specific one. There are no neuter^ though 
there are some common, nouns. 

The gender of French nouns is mainly determined either 
(1) by their meaning; (2) by their form; (3) by analogy or 
similarity of suggestiveness; or (4) by derivation and simi- 
larity of termination. 

I. We may generally expect to find the following classes 
of nouns to be masculine:— 

Houns denoting the higher intelligences or supernatural 
beings; as le God; le cherub, the cherub; lange, the 
angel; le diable, the devil; le vamfire, the vampire. 

Houns denoting males or occupations usually followed by 
males; as le baron, the baron; le plre, the father; le herger, 
the shepherd; le houch€r, ^h& butcher. Among the excep- 
tions to this rule are — 


La bete, tk£, hemt or foot 

La dupe, the dupe. 

La connaissance,^^^ €Lcqumntmoe.\ 
Sa majeste, Us vmjesty. 


La pratique, 
La personne, 
Sasamtdte, 
La seutinelle, 


the customer. 


his holiness, 
ths sentinel. 


The names of the days of the week, months, and seasons, 
except la Dimanche, Sunday, la semaine, the week, la saison, 
the season, and sometimes automne:- 

Le Jeudi, 


Le Luudi, 
liC Mardi, 
Mercredi, 


Monday. 

Tuesday. 

Wedmsday. 


Le Vendredi, 
Le Samedi, 


Thursday. 

Friday. 


la Dimauche, Sunday. 


Le Janvier, 

Le Fdvrier, 

Le Mars, 
L’AvrD, 

Le Mai, 

Le Juin, 

Le printemps, 
LW, 


January, 

February* 

March. 

April. 

May* 

June. 

the spring, 
the summer. 


Le Juillet, 
LAofit, 

Le Septembre, 
L’Octobre, 

Le Novembre, 
Le Becembre, 

L’automae, 

L’hiver, 


July. 

Augum. 

September. 

October. 

November. 

December. 

the autumn, 
the winter. 


Most names of metals and minerals; as le /^r, iron; U 
cm copper; le granit, granite; le charbon, coal. Among 
other exceptions stone. 

Most names of colours; as U rouge, red; le gris, gt&j: ex- 
cept la rose, pink; lapourpre, purple. 

Proper geographical names; as le Portugal, le Danemarh; 
except those enffing in e or es, which are feminine; as la 
France. 

Words used in the decimal notation; as le litre, le franc^ 
le mhtre. 

Words ending in b, c, d, g, k, k, I, p, q, p. 

Most words ending in a, o, u, f, m, n, r, s, t. 

II. The following classes of nouns are usually feminine: — 

Names of females, and female dignities and occupationsj 
as la somr, the sister; la reine, the queen; la Tioiemcc, the 
nurse. 

' Abstract nouns: these include a very large part of the 
French vocabulary, and they generally end in erne, esse, 
eiir, erie, ise, ion, t4, ude, ure, ade; as la sagesse, wisdom; 
la peur, fear; la satisfaction, satisfaction; la fortitude, 
bravery, &c. 

The student will soon notice that French feminine nouns 
tend to end in a long and almost drawling syllable, like the 
terminations of the abstract nouns given above, and many 
feminines end in a double consonant, followed by e mute. 
Masculine nouns, on the other hand, tend to end in a short 
and almost abrupt sound; as le franc, le plan, le coquin 
(rogue). 

A number of French nouns have two genders, and a dif- 
ferent meaning for each; as— 


Ua livre, 

a booh. 

Un manche, 

a handle. 

Un m4moire, 

a hill. 

Un office, 

Un page, 

Le Paqne, 

an employment, 
a page-hoy. 
Easter-day. 

Un pendule, 

a pendulum. 

Un pdriode, 

a period of time. 

Un pogle, 

a stove. 

Un poste, 

an employment. 

Un^satire, 

a satyr. 

Un somme, 

a short sleep. 

Un sonris, 

a smile. 

Un tonr, 

a trick, a turn. 

Un triomphe, 
Un vase, 

Un vofle. 

a triumph, 
a utensil. 

a veil. 


XJue livre, a pound. 

Une manche, a sheve. 

La mdmoire, the memory. 

Une office, a buttery. 

Une page, thepageof ahodk* 
La Pdque, tM Passover. 

Une pendule, a clock. 

Une pdriode, a full stop. 
Unepodle, a frying-pan. 
Une poste, a post-office. 

Une satire, a satire. 

Une somme, a sum of money., 
Une souris, a mouse. 

Une tour, a tower. 

Une triomphe, a trump. 

La vase, slime. 

Une voile, a sail. 


ADJECTIVES. 

Having acquired, as far as possible, a knowledge of the 
nature and effect of the gender of nouns in the common use 
of language, we are able to proceed to consider the other 
part of speech which is influenced by considerations of gender. 
We therefore have now to explain the nature and property 
of the adjective. 

Adjective (Lat. ad, to, and jectus, joined) is the name given 
to that kind of words which adds to the precision of speech, 
by bringing full into the view of the mind the qualities of the 
object of which we may be speaking. Adjectives are chiefly 
used to distinguish and particularize what we are ourselves 
thinking (or wanting others to think) about, by mentioning 
some characteristic which separates it from other things, and 
so limits and determines the class of things to which the at- 
tention is directed. For example, “ a horse ” means any horse; 
"a good horse” qualifies the noun and limits the class spoken 
of, oy excluding aU bad ones; " a good gray horse” qualifies it 
still more; while my good gray horse” almost particularizes it. 

Adjectives are of two kinds — (1) Qualificative, i.e. ex- 
j pressing some quality or peculiarity of the noun, as momau 
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temps, bad weather. (2) Detenninative ie. determining or 

.R efining the meaning, as man chapeau, my hat. 

I QUALiriOATIVE Apjeotivbs. 

mute*’ as grancLgtkt,srande; donn^, given dmn^; wm, 

adjekives. The Mowing are exceptions:— 


with a card, or otherwise, the one column while translating 

theother:- 


Um* 
Coi, 
Favori, 
Bas, 
Bpais, 
Gras, 
Gros, 
Las. 


low,, 
th/iok,f 
fat^ 
large^ 
tired^ 


Fern. 

coite. 

favorite. 


grasse. 

grosse. 


Mas. 

Frais, 

Absous, 

Beau, 

Fou, 

Mon, 

Konvean, new, 
Mat, dull. 


Fem. 

fresh,, fraiche, 

absolved^ absomte. 
handsofne,, belle. 
mad. folle. 

soft. moUe. 

nouvelle. 
matte. 


Before a masculine word beginning ’mth a 

heau fou mou,minovmaulaeeomebel,fol,mol,a,i^ Mm‘m. 

Ma^cKvords, whether used as nouns or adjectoes, end- 
ins in em- sometimes change ear into ease; as trompew, 
and when they end in tear fr^uentiy ] 
nialffl in’ the feminine tricei as consolatew, consohng, co 

A&ves ending in e mute do not change; as/arffo, easy; 

“:{Ss in Of, ea, <m, eri double the lant <^n- j 
sonant and add e mute; as muet, dumb, mvMtp *®*> ! 

eotte; hel, handsome, leUe, &o.; but note smlm, maheious, 

xligne; Unin, benign, Mnyw. . 

Sme adjectives ending m «i change et mto ke for the 

Fern, 
secrbte. 
inqm^ste. 

Those ending in o change <? into^^; as ptdlu, 

Yint'hNo'i/fi * or into chCs as hlcLTic^ white, hlAViCh€y 
^slche ^ frmc, ixm^francke; Franc, french, Mkes Fran^m 
^ Tho^ ending in /change/ into vg; as actif, acUve, active. 
Those ending in 9 add ; 2 .^ long, long, longue. 

Those ending in x usually change x into as hewreu^ 
happy, heureim; hut doux, sweet, becomes douce; roux, red, 


feminine: 

Mas. 

Oomplot, complete. 
Discret, discreet. 


Fern. 

complete. 

discrete. 


Mas. 

Secret, 

Inqrdet, 


secret. 


Le ponvoir temporel, 

La puissance temporellc, 
XJn ancien usage, 

XJne ancienne loi, 

Un frbre cadet, 

Hue soeur cadette, 

Unpied miguoa, 

Une bouehe mignonue, 

Bu sort heureus, 

Bue condition heureuse, 
Bn lion furienx, 

Bne lionne fnrieuse, 

Bn spectacle cnrienx, 

Bne fonle curiense, 

Bn testament nul, 

Bne danse nulle, 

Bn bronillard ^pais, 

Bne berbe i^paisse, 

Bn gros livre, 

Bne grosse somme, 

Bn petit gar^on gentil, 
Bne petite fille gentille. 
Bn son aign, 

Bne voix aiguS, 

Bn jardin contigu, 

Bne maison contignS, 

Bn caractfere altier, 

Bne demarche altibre, 

Bn chapeau nenf, 

Bne robe neuve, 

Bn esprit vif, 

Bne imagination vive, 

Bn ton bref, 

Bne parole br^ve, 

Bn ange consolateur, 
Bne parole consolatrice, 
Bn signe accnsatenr, 
Bne voix accusatrice, 

Bn idiome Stranger, 

Bne langne ^trangfere, 
Bn succbs passager, 
Bne beantd passagbre, 
Le pbre indulgent, 

La mbre indulgente, 
Aux pbres indulgents, 
Aux mbres indulgentes, 


the temporal power, 
the temporal power, 
an ancient custom, 
an old law. 
a pounger brother, 
a younger sister, 
a: little foot, 
a small mouth, 
a happy fate, 
a pleasant state, 
a furious lion, 
a furious lioness, 
a strange sight, 
mi inquisitive crowd, 
a void wUL 
an obsolete clause, 
a thick mist 
a thick grass, 
a large book, 
a great sum. 
a gentle little hoy. 
a gentle little girl, 
a shasrp sound, 
a shrill voice, 
a neighbouring garden, 
a semi-atiacked house, 
a haughty character, 
a proud gait, 
a new hat. 
a new dress, 
a quick wit 
a lively imagination, 
a brusque tone, 
a short speech, 
a consoling angel, 
d comforting word, 
an accusing sigti. 
an accusing voice, 
a foreign idiom, 
a strange tongue, 
a passing success, 
a passing beauty, 
the indulgent father, 
the indulgent mother, 
to the indulgent fathers, 
to the indulgent mothers. 


*'^K)r§M’to tfi mS’ng, the same word my he (1) ^ ingUsh mth, of, from,, and by follow 

adjective, indicating a state or quality ; or (2) a part»«P|e, participles, these prepositions are ^ 

exnressinff an action in the course of performncfc^ _The j.jeadh by <fe, which is repeated before ^ch nom. 


SpreSg'anldion'’in the comse 
former are variable, the latter invariable, as the Mowing 
illustrative examples will show:— 

ADJEcrnnES. 

Les toes aimantes sent propres Lomng spirits are Jit for tie 


^f»Ticri bv cte. wnicu is icyo»wcM, > — - — 

The T^'^ghsh by after a comparative, ^n ate a superlative, 
Q.T\d than before a number are also expressed by de. 

In general, aU adjectives which signify plenty, scarcity, want, 
are followed by de; such are — 


" ySto a"nx porwaits ‘'7\Z^i:ema.iet.oepeai- 
parlants. ing Umesm. 

PARTICIPLES. 

Les toes aimant Ken se re- Souls loving God repose them- 

posent en lui. 

Qn’on nc vous trouve point tons 
deux parlant ensemble. 

In order that this distinction may be more clearly brought 
out in many cases the present participle undergoes a change 

when it becomes an adjective^ 


Absent, 

Amonreux. 

Avide. 

Capable. 

Content. 


Contrit. 


Envieux. 

Fier. 

Hontenx. 

Incapable. 

Jalonx. 


Libre. 

Mdcontent. 

Plein. 

Sib*, 


selves on him. 

Don't let us have two speaking 
at once. 


adjectives. 

iiSquivalent. 

Expedient, 

Fabricant 


PARTICIPLES, 

^quivalant. 

expediant, 

fabriquant. 


adjectives. 

Intrigant, 

Prdiddent 

Violent. 


participles. 

intriguant. 

pr^c^dant. 

violant. 


Digne. 

Bond. 

EnnuyA 

De is also used after all adjectives which Mow the iwper- 
somd verb itre; as Oest horrMe de tromer gue . ■ ■ , 

^^AdjMtives expressing aptness, fitness, tendency, or any 
habit are followed by d; such are— 

Accessible. Oontraire. Nuitible. 

Adonnd. Favorable. Pa^iL 

Antdrieur. Inaccessible. Pr6t. 

Attentif. Insensible. Propre. 


The foUon^iiig examples will show how adjectrv^ are us^ 
The student s&rald notice (l)wl»t g^derf^ denote; (2) 
fai what way the feminme is formed. Itv^ be ^ 

, r^ the stotenees atoud, and more advantageena aM w^ 
it be if tiiey wefe almost comniitM to 


Semblable, 

Sensible. 

Sujet. 

Utile, 


rOBMAMOH OF THE FOTEAl OF ABJEOTIVBS. 

Adjectives form their plural by adtog a both “ *e mM- 
cuiLiandfeminine ; 

This rule is without exception for the feminine, du 
masculine has the following exceptions , ^ 

Adjectives ending in a or a; do not change their te 

in the plural ; as rndheurem, unhappy, « 

it be if they were annosi I Those ending mistake win the plural ; as 6 aaw, fine, oaaw. 

'■ ;||^g,8i'1l] ^ dteB:ee m ti^o ne hngh^®^® | • Sse change d ^to tdm ; as Wh; 


Ki s: 
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lever of JfP class . 


Bmt Lever. 


Combined powers apaiast 
ComLined weipJtts. 
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iga%x; but most of these adjectives have no plural masculine; 
as austral, boreal, camrdaL, conjugal, diam4tTal, fatal, MM, 
final, frugal, jovial, lustral, matinal, naval, fastorcd, pee- 
toral, special, and v4nal. 

The adjective all, makes tom in the masculine and 
toutes in the feminine. 

Adjectives relating to several nouns, even though each noun 
should be singular, agree with them all taken together, and 
must therefore be put in the plural 

So if aU the nouns are masculine, put the adjective in the 
masculine plural; as Vmme, le nev&ub, et lephre sont 

grands. The brother, the uncle, the nephew, and the father 
are tail 

If ail the nouns are feminine, put the adjective in the 
feminine plural; as La scmr, la tante, et la rMre sent intdr- 
essantes, The sister, the aunt, and the mother are interesting. 

If of several nouns any one is masculine, even although aE 
the others may be feminine, the adjective must be put in the 
masculine plural; as Lefrire, la tante, et la mhre sont char- 
mants, The brother, the aunt, and the mother are charming, 

OOMPAEISON OF ABJEOTIVES. 


Adjectives have three degrees of signification— the positive, 
the comparative, and the superlative. 

The positive is simply the adjective without any increase 
or diminution ; as grand, large. 

The comparative is the adjective denoting comparison be- 
tween two persons or things ; and as an object can be either 
mperioT, equal, or m/mor to another, there are three kinds 
of comparatives : — 

1, To express the comparative of put 

more, before the positive, and gue, %hm, after it; as ll est 
plus grand que He is taUer than Charles. Before 

verbs mime, better, is used; as U a mieuss fait que moi, 
He has done better than L 

% To express the comparative of equality, put amsi, as, 
before the positive, and after it; as iZ est aussi grand 
mo^’, He is as taU as 1, 

3. To express the comparative of inferiority, moim, 
less, before the positive, and que, than, after it; as iZ est moms 
grand que Jean, He is less taU than John. 

The adjective is in the superlative when it expresses the 
quality in the highest degree. There are two sorts of super- 
latives — the one absolute, the other relative. 

1. In the absolute superlative no comparison is instituted 
between the subject and something else. It is formed by 
placing le plus, le moins, or le mieux before the adjective; 
as Le Samedi nom sommes le moins occupSs, On Saturday we 
are least busy. The definite article is invariable in this form 
of the superlative. 

2. In the relative superlative the subject is compared with 
something else. It is formed in the same way as the absolute 
superlative, but the definite article is variable; as La rose est 
la plus belle des Jleurs, The rose is the fairest of the flowers. 

In the superlative, when the adjective Mows the noun, 
the article is repeated before both; as legargon le plus grand, 
the taEest boy. When the possessive pronouns are used the 
article is omitted; as mon plus grand ami, my greatest friend. 

In French there are only three adjectives which have dif*^ 
ferent forms for their degrees of comparison: — 

Positive. Comparative. Superlative. 


Bon, good. 

Mauvais, bad. 
Petit, little. 


mefilenr, better. 
pire, worse. 
moindre, less. 


le meilleur, tke best, 
le pire, the worst. 
le moindre, the hast. 


The Mowing adverbs, which mark these three degrees of 
comparison, are repeated before each adjective when several 
are joined to the same noun, and are followed by the con- 
junction que, meaning than or as: — 

Positive. 

Bien, well, 

Mai, had. 

Pen, little. 

The French say also plus mauvais, plus petit, plus mod; 
but never pVm bon, plus bien, plus peu. 

The meaning of adjectives or adverbs is often strengthened 


Comparative. 
mienx, better, le mieux, the best. 

pis, worse. le pis, the worst. 

moins, less. le moins, the least. 


by placing before them the words tr^, fort, Men, meanmg 
very, or extrhmement, infmiment, &c. These words are in- 
variable, and must be repeated before each adjective; as Les 
sosurs 4taient fort jeunes et fort petites. The sisters were very 
young and very small. 

Besides careMy studying the examples given above along 
with the rales, the student should make liimself so acquainted 
with the following sentences that on looking at the English 
he can at once give the French for it: — 


Bufin etait aussi mechant qu’ 
Eutrope, 

le bien est plus ancien que le 
mal, 

La mort est moins funeste que 
lahonte. 

L’orange est plus douce que 
I’abricot, 

L’abricot est moins donx que 
Torange, 

Nous avons vn nne noix aussi 
gross© qu’un abricot, mais plus 
petite qu’une orange, 

La charite est nne tr^s-beUe 
vertu, 

Lieu est infiniment bon, 

Voil& la femme la plus graci- 
euse que je connaisse, 

EUe'est la moins jolie des trois 
soeurs, 

0*est le meilleur homme du 
monde, 

Au moindre signe vous serez 
obei, 

Le ddsespoir est le pire de tons 
les maux, 

II m’avait donnd son plus beau 
chapeau, 


Rufinus was as wicked as 
JSutropius. 

Good is older than evil 

Death is less fatal than shame. 

The orange is sweeter than the 
apricot. 

The apricot is less sweet than 
tke orange. 

We have seen a nut as big as 
an apricot, but smaller than an 
orange. 

Charity is a very admirabls 
virtue. 

God is infinitely good. 

There is die most hvadly woman 
I know. 

She is tke least pretty of three 
sisters. 

Ee is tke best man in the 
world. 

At the slightest sign you shall 
be obeyed. 

Despair is the worst of all 
evils. 

He had given me his most hand- 
some hat. 


KATUEAL PHILOSOPHY.— CEAPTEB VI 

THE MECHANICAL POWERS: THE LEVER — WHEEL AND 
AXLE — PULLEY. 

In moving a body of a certain weight through a certain 
space, it is rarely desirable to apply directly the available 
force. The assistance of mechanical power is therefore re- 
quired to supply the force in a condition suitable for producing 
the desired effect. The object of all machinery being to 
transmit force, and diffuse or concentrate it in one or more 
points of action, the various divided or concentrated forces, 
being aU added together, will amount to the onginal avail- 
able force. Every macliine when analyzed will be found to 
consist of a combination of six simple mechanical elements or 
machines, commonly called the mechanical powers, although 
they simply transmit and diffuse, or concentrate force or 
power. 

These simple elements are — the lever, the wheel and axle, 

'pulley, the inclined plane, the wedge, &a^the screw. In 
order, therefore, to understand the nature of any machine, 
a correct knowledge of these elements is requisite. 

The lever is the name given to any inflexible bar, a b, a' b', 
straight or curved (figs. 1 and 2, Plate 11. ), resting upon a 
fixed point or edge, f, called the fulcrum ; and the forces 
acting upon the lever are the weight or resistance, w, the 
power, p, and the reaction of the fulcrum. 

Let A 0 B (fig, 1) represent a horizontal bar without weight, 
moving in a vertical plane about the fulcrum f, and let the 
power p, acting vertically at a, support the weight w, sus- 
pended at B. The principle of the lever, therefore, requires to 
produce equilibrium, that pxaf — wxfb; that is, the 
moment of p depends on the product of p and af , that is, on 
PXAP; and similarly w X p B represents the moment of the 
force w round the axis through f . The principle of the lever 
asserts that these moments are equal when the forces balance. 
This rale is determined by the circumstance that a uniform 
cylindrical rod will balance when supported upon its middle 
point. The bar a b (fig. 3) will also be in equilibrium so long 
as the product of the weights p,p', p'V multiplied into their 
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respective distances from the fulcrum p, are equal to the pro- 
duct of w, w', w", multiplied into their respective distances 
from the fulcrum e; for p x a p « w x b p; p' x V e « w' x b' e, 
and p^+A^E^w" X b"e, and the bar ab is therefore in 
equilibrium on the fulcrum e. 

The fulcrum may be either between the power and the 
weight, or outside both. This circumstance gives three 
varieties of levers — 

first, when the fulcrum lies between the power and the 
resistance;' 

Second, when the fulcrum lies outside the resistance; and, 

Third, when it lies outside the power. 

The lever of the first order is represented in annexed cut 
in the operation of raising a heavy stone, where e p is a 



straight iron bar, working on the fulcrum f, the power being 
applied at p, and the resistance to be overcome is the stone 
w. Other instances of the same kind are the common 
balance, the steelyard (fig. 4, Plate II.), and the poker when 
used to stir the fire; in the latter case the fuel is the resistance, 
the bar of the grate the fulcrum, and the pressure of the 
hand the power. A pair of scissors, also, is an example when 
cutting any resisting material. 

The lever of the second order (fig. 5, Plate IL ), in which the 
fulcrum is outside the weight, is exemplified by a man holding a 
wheelbarrow: the axle of the wheel is the fulcrum, the load 
on the harrow the weight to be raised, and the force of the 
hands acting at the other extremity of the barrow is the 
power. The starting handle of a locomotive engine is another 
instance, where the rod that communicates motion to the 
valve gear is jointed to the handle between the pivot which 
is below and the upper end of the handle to which the power 
is applied. Again, the blowing of a pair of bellows is another 
example; the leather hinge at the root of the nozaie is the 
fulcrum, the air within and without offers the resistance to 
opening and shutting, and the effort of the hand at the other 
end to overcome the resistance is the power employed. 

The third order of lever (fig. 6, Plate IL), or that where 
the fulcrum is next the power outside, is illustrated in open- 
ing and closing a gate by applying the hand near the hinges; 
for here the hinge is the fulcrum, the body of the gate is the 
resistance to be moved, and the force of the hand is the 
power. The lever of the third order is also very much 
employed in the mechanical movements existing in the bodies 
of animals. 

As the lever is a straight line on which three forces act 
perpendicularly — namely, the power, the weight, and the 
reaction of the fulcrum — two of them must be opposed to 
the third, which must act between them, and the middle 
force is always equal to the sum of the two outside forces. 
Prom this the amount of resistance offered by the fulcrum 
may always be ascertained. The conditions of equilibrium 
in a bent lever, a'e (fig. 2, Plate IL), are at once deduced 
from that of a straight lever where the equality of moments 
balance, and all problems upon the bent lever are solved by 
one uniform method. Thus a'eb' represents a bent lever 
acted upon by forces ? and w; therefore the moment of p is 
pxa'e, the moment of w is wxb'e, and the condition 
of equilibrium is that these moments shall be equal, or that 
p X a'f~w X b'f ; draw the lines A'a and b'& at right angles 
to p a' and wb^, and a line ah perpendicular to both through e. 
By the principle of the transmission of force, p and w may 
be transferred from a' and b' to a and b respectively, and 
the condition of equilibrium for the lever aeb will still be 
PXAE—WXEB. This proposition includes also the case of 
the straight lever, where the forces act obliquely to the arms, 
and where the same law of the equality of moments holds 
good. This is shown in fig. 7. Although the levers have 
been separated into three orders— one where the fulcrum is 
betwemi the power and the weight, and the other two where 
the power and the weight are on the same side of the Mcrum 


—this distinction is of no practical value, as the turning effect of 
a force is represented by its moment, and the position of the 
fulcrum being ascertained, the subject is practically exhausted 
The ordinary balance is the most common application of the 
lever with equal arms. When the power and the %veight are at 
equal distances from the fulcrum, they must be equal to one 
another to induce equilibrium; and thus a means of testing 
the weights of quantities is afforded. If the two arms be 
not of perfectly equal length, a small weight at the end of 
the longer will balance a greater weight at the end of the 
shorter. An excess of Imlf an inch in the length of a 
beam arm to which grocery is hung, and which should be 
8 inches long, would defraud the purchaser of very nearly an 
ounce out of every pound. A good balance ought to satisfy 
the following conditions:— 7%^ two arnu of the beam should 
he eo)actly equal. To test whether the arms of the beam are 
equal, weights are placed in the two scales until the beam 
becomes horizontal, then by changing the weights into the 
opposite scales the beam will remain horizontal if its arms 
are equal, but if unequal it will descend on the side of the 
longer arm. The balance ought to he in equilibrium when 
the scales are empty, otherwise unequal weights must be 
placed in the scales to produce equilibrium; still the arms 
are not necessarily equal, even though the beam remain 
horizontal when the scales are empty; for tliis result would 
be produced if one arm were longer, provided a lighter scale 
at that end were suspended to it. Again, the beam being 
horizontal, its centre of gramty ought to be in the same 
vertical line with the edge of the fulcrum, and a little 
below the latter, otherwise the beam would not be in stable 
equihbrium. The exact weight of a body may be deter- 
mined, even if the balance be not perfectly true, by placing 
it successively in the two scales of the balance, and then 
deducing its true weight; for instance, place the body to be 
weighed, whose true weight is x, in one scale, in the other 
the weight, w, required to balance it; and let a and b be 
the arms of the beam corresponding to x and w. Then, 
from the principle of the lever, ax^w h. Again, if w is the 
weight when the body is placed in the other scale, then 
hx~aw, therefore aba^^ahww, or x^\/Usw. This is 
known as Bordaks method. 

The steelyard is a simple lever, ab (as shown in fig. 4, 
Plate II.), about 20 inches long, having its Mcrum, e, near 
one end; on to its short arm, B f, a scale is hung suspended 
by the pivot b, into which the substance, w, to be weighed is 
placed. On the longer arm, f a, a sliding weight, e, is hung, 
which, by being shifted to various distances from the fulcrum, 
as n or a', balances articles of various weights in tbe scale 
w. In order to compensate the weight of the lever, the 
shorter arm is enlarged and weighted with the hook or scale, 
so that BE preponderates over the arm fa, and it becomec 
necessary to liang the weight p at a point, e, very near to 
the fulcrum f, to keep the lever in equilibrium. Let ir be 
the weight of the whole lever, together with the hook or 
scale, c their common centre of gravity; then x at c balances 
p at E, therefore ^ x c f = p x f e. Now let p at n balance 
w at B, then pxn f=wxb p4-i!?x<; f~wxb F-f pxef. 

Therefore p (n f ~ f) = w x b f, or p — L et w weigh 

IrlT? ^ T? 

1 lb., then ep~ — ; or if w weigh 2 lbs., then eb— 

p p 

and so on. Usually the graduations begin at I and go 
up to 14 lbs. The steelyard is then reversed, and hangs 
from a new fulcrum much closer to b, enabling the gradua- 
tion to be continued from 14 lbs. to 57 lbs.; the intervals 
corresponding to a difference of weight equal to 1 lb. are 
now much nearer together, the arm b f being shorter. 

The rules which determine the condition of equilibrium in 
the simple lever are also applicable for the same purpose in a 
combination of levers. If the short end of a lever, a b (fig. 8, 
Plate II.), which makes 1 lb. at a balance 3 lbs. at b, be 
applied to the long arm a' of another lever, a' b', which does 
the same, then 1 Ih. at a will balance 9 lbs. at b', the short 
arm of the second lever, and by applying the second to a third 
lever, iT b" of the same proportions, three times nine, or 27 
lbs. at d* be balanced by 1 lb. at a. (The cart-weighing 
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machine here shown in plan presents an elegant combination 
of levers, by which the proportion of the power is to the 
weight, when balanced, generally as 1 to 28, or 4 lbs. to the 
hundredweight, a a is a square frame fitted for the reception 
of the apparatus. aaaa B^xQ four fulcra fixed at the four 
comers, on which the two triangular levers, aah^ aah, rest 
by their extremities. Each lever has thus two Mcra, which 



may therefore be regarded as two levers combined into one at 
h. At the points, c c <? <?, 5 inches from a, the top plate, which 
receives the load to be weighed, rests by four legs. Therefore 
the pressure of the load is communicated by the four corners 
to the extremities, h, of the levers, which are 20 inches per- 
pendicular distance from a a and c. These are suspended by 
links to a steel centre fixed at h in the lever bde. The 
distance, bd, from the fulcrum is 6 inches, and de m 42 
inches, the scale for the weight being hung at e. To calcu- 
late, therefore, the proportion of the power to the weight to 
be balanced, the levers <z a b are of the second class, the 
weight being between the fulcrum and the power; and the 
respective distances of the weight and the power from the 
fulcrum are 5 and 20, or as 1 to 4, so that the balancing 
effort at h is one-fourth of the whole load. Again the lever 
b d e is one of the first-class, for its fulcrum, d, is in the 
middle, and its distances from the points b and e are 6 and 
42 inches, or in the proportion of 1 to 7, showing that a force 
at b will be balanced by one-seventh of itself at e. Kow the 
force at b is one-fourth part of the load, so that the force at 
e necessary to balance it will be one-seventh of one-fourth 
of the load, or which represents 4 lbs. on the scale 
for every hundredweight on the table. The weight of 
the moving parts of the machine is necessarily balanced by 
counterweights. 

WHEEL AND AXIjB. 

The importance of the wheel and axle as a mechanical 
power is very great, as it presents a means of transmitting 
rotatory motion from one piece of machinery to another, I 
or of raising a weight with a greater or less velocity to any | 
given height. The wheel and axle may be described | 
as an arrangement by which the action of a lever is con- ! 
tinned for any given length of time, and the power is 
applied tangentially on the wheel, and the resistance 
tangentially to the axle, so that the radii of the wheel and 
axle respectively become the arms of the lever. Therefore, 
when the power is to the resistance as the radius of the axle 
is to the radius of the wheel, equilibrium will be established. 
Tliis is illustrated in fig. 9, Plate II., where p is the power 
and w the weight, so that p:w::oa:ob, orpxoB = 

radius of axle , , , v - 

WXGA, or — . ; and as bo and oa he in the 

w radius of wheel 

same line, although in different planes, they may be regarded 
as a lever, boa, the fulcrum of which is o. The same con- 
ditions of equilibrium will apply to the machine, and therefore 
if the weights p and w balance each other on the pulleys, the 
products obtained by multiplying these weights by their 
distances respectively from the centre o will be equal. Conse- 
quently, if w be 90 lbs., and a o be 6 inches, then 90 x 6 = 540, 
which is the moment of the weight, and by dividing 540 by 
the distance on (say 18 in radius), or 540-rl8=30 lbs.; so 
that a power of 30 lbs. applied at b will balance 90 lbs. act- 
ing at A, or the power and the weight are to each other 
imer$dy as their distances from the centre. 
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A common application of the wheel and axle is the wind- 
lass for raising water in buckets from draw-wells (fig. 10, 
Plate II.) Here the power p is applied to the handle, which 
therefore represents the lever of the wheel, and the bucket w 
the weight to be raised hy the axle. Another example of 
the wheel and axle is shown at fig. 11, in which the power p 
may be applied either to the ends of the bars s s s, or to a rope, 
I, coiled round the circumference of the wheel to raise the 
weight, w. The ratchet and click, g, fixed on to the axle at n, 
is introduced to sustain the weight, w, in any given position on 
releasing the power, p. The steering-wheel is another example 
of the application of the wheel and axle. In this case the 
handles by which the wheel is turned ate projected through 
the rim ; the chain is wrapped several times round the axle 



and led off on either side round pulleys for attachment to the 
lever acting upon the rudder. The steersman, by laying hold 
of the handles, turns the wheel, and so either Winds or un- 
winds the chain on either side to act upon the lever of the 
helm, according to the direction in which he turns the wheel. 
When extremes of either speed or power are required, the 
principle of the wheel and axle is applied to wheels and axles 
in combination together, by means of either pulleys and belts, 
or toothed wheels. In annexed diagram the power, p, is 
applied at a, the circumference of the first wheel, and concen- 
trated at the axle, b, from which it is transmitted to the 
second wheel, o, and then again concentrated at the axle, 3>, 
from whence it is in the same way transferred to the third 



wheel, B, at the axle, x, of which the weight, w, acts. In 
this illustration the belts, b o and be, are simply the means of 
transmitting the force from wheel to wheel. The proportions 
of the diameters of the axles, b, d, x, to the diameters of the 
corresponding wheels, a, o, e, therefore determines the force, 
p, necessary to raise the weight, w. The force p, at a, is to 
the force transmitted along b o to o, as b e to p a ; the force 
0 is to the force transmitted along d b to e, as n g to o g ; and 
the force at e is to the force at x, or the weight w, as h x 
to H E. Therefore if the force p be 6 lbs., and the wheels, 
A, 0, E, respectively 18, 25, and 32 inches diameter, and the 
pulleys or axles, b, n, x, have a diameter of 6, 5, and 8 inches 
respectively, the gain of the first wheel and axle will be as 1 
to 3, and the force transmitted to o is 18 lbs. In the second 
wheel the proportions are as 1 to 5, so that the force trans- 
mitted to E is five times that at o, or fifteen times the force 
at A, or 5 X 18=90 lbs. This force is again concentrated at 
the ttod axle, x, in the proportions of the diameters, or 1 to 
4, which is four times that at e, and sixty times that of a, or 
4 X 90=360, which is the ultimate weight, w. If, instead of 
multiplying the several proportions together, the diameters 
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themselves had been used in 

and multiplying them together, the same result 

obtained. Thus :— 

6 to 
to 
to 


HATHEAii mihosorm. 


5 

8 


18 

25 

32 


the calcalations are upon the same |)rmciple, as each toothed 
wheel of a train is the 

arm of a lever contimionsly m action, riate il., 

mustrates the gearing together by toothed, wheels of the 
a^les A B O, in combination, where p is the 
mi w the wSkht to be raised.. Another formrf 
toothed gearing, as applied to the single wheel and axle, 
when a Lvy weight has to be raised, is shown at fig. 10, 
Plate III. Here the rotation of the wheel is caused by the 
Sutionof the endless screw fixed upon Ihe spindle o n, . 
wSrmto the teeth of the wheel x n. The power is a,p- 
nUed at a ■ the weight to be raised is w. In order to raise 
the weight w a power p must be applied at the circumference 

of the wheel such that y.=wl,in which r and b are the 

radii of the axle and of the toothed wheel respectwely. The 
J^totion of the wheel v n is effected by means 

Sa^^^lSMeaving only a si^U SSesSwStert a power p 

pensated by the PW®'^^PP^® p^^^er p lctin| at the the power p which is appUed at the end of the handle must 

droumfermce at a. The axle is com- £|.„ jn ,phich r' is the radius of the screw, and s' the 

nosed of two rollers of unequal cUa- ji' , , , , therefor© 

meters, B and n, fixed on the pme centre jg„,gth of a lever at the end of which p acts , therefore 
F the cross sections of which are b e 
and n o. The weight w hangs by the 
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mmbination of wheels and axles b.--Multvply the diameters 

ihp 'DTomrtioTi of the products %s that of the 
wX"arrdngemfnt for increasing the power of the 
sinfle wheel and axle is shown in annexed cut, 

■wpfeht aetina on both sides of the centre of motion nea y 



1 p= — .-w. 

ee' 


If a constant resistance has to be overcome by a variable 
force it is evident that to overcome the resistence with a 
u^form efect at all times, the power must act at different 
dTstances from the a4s, or rather the distance from the 


pulley a h, round which the rope passes, 
the two ends being coiled round the 
two rollers b, n, in opposite directions, 

so that the rope hangs from toe smaller ^jj^g^^ces from tne axis, ui , 

at 0 on the same side with toe power, increased or exactly *¥ P°f“ 

and from the larger on the opposite side ^ or increases, toe moment f 

at B. As the weight w is divided be- i^en the power vanes uniformly, as 

tween the ropes o a and b h, the more gf ^ spring, a barrel of a conical f 

nearly the rollers on and eb are equal ^ gooujoon watch is an “®^’®®® 

in aineter, the less will be the power ,4 gjj^ g^je by which the reduction of the force oi _™e 
required to make toe eqmUhrium. In rmcoils is compensated by 

tius way a very small power j inay ^ arrangement is shown m out. To obtain 

balanee a very heavy weight, for toe 
moment of force at b is half wx bp; 

at n is half wxop or by bp, which is equal to op. Therefore, 
as toe moments of fo«e at o and b are opposed to one 
another toar diffaence is toe product of half w multiphed 
bTthrkerenoe of b p and b p, that is, b b, which represmts 

thp imbalanced ouantity. Therefore, px a p must equal half 

w multiplied by b b, or p : w bb : 2 a p, or the ^ force from the spring coiled up in the bapl b, the 

the wheel For example, ff pb is 12 incr6®i ’ ^ben toe spring is at its highest tenaon, is woun 

to IffeS rf in which toe effect is produced by rf 

is.KS S.S 

ss.iJ5 

- ttoemi^led overltself on the same axle, the radius witt be 
2 inches more, or 9 inches. 




annexe 

the 


cdti Wh^ 1 
? connec g 


being 24 inches) is 
^^1800 divided by 24, 
^^4or 75 lbs.; there- 
yA% fore the weight sus- 
O tained, .900 lbs., is 
' twenty^’four times 
as great as the pbwer 
employed to balance 
it. Orp;w:tBp: 

2 ae; that is, 75: 
900 : : 4 : 48. A 
wheel and axle for 
drawing water con- 
struct^ upon the 


THE PUniiEV. 

The elements of machine^ may be, in. ®“®f 
cinles reduced to two, the lever and the inclmed 
for though they vary essentially in 
mU of their %artf, yet they may .afl 
two general principles of action, which «re most^^ 
renreLnted in tiie action of the lever and of the mcimM 
piLe. Thus the puffey and the wheel and “^® 
Modifications of the levmi, and to action 


mocBfied inehned panes, xne 

fl&WB "in ttolments is that on which the toe 

C it supposes a centetof motion, wMe 

js a to'Oi ,the comppsi^,^,’ . ■ 
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forces by the triangle, and does not imply any centre of 
motion; so that the existence and non-existence of a centre 
of motion are the distinguishing characteristics of the two 
general elements of machinery. In ordinary cases of the 
lever, where a motion round a centre is required only through 
a small space, the ordinary beam or bar does sufiSciently well, 
as in the instance of the pump handle, the weighing machine, 
and the more complex cart- weighing platform; but when a 
continued motion is required to be transmitted from one 
centre to another, there must be a constant succession of 
levers working on two centres, and coming by successive 
pairs into ' contact. Wheels with teeth on their rims are 
simply systems of levers which, by working into one another, 
communicate a continued rotatory motion from one centre to 
another. A wheel, generally constructed of hard wood, brass, 
or iron, with a groove in its circumference for the reception 
of a rope or cliain, and which can turn freely on an axis in 
the centre, forms a pulley, and its object when fixed by the 
centre, or used singly, is to change the direction of a rope or 
chain for the more convenient application of the power. In 
fig. 1, Plate III., the pulley is stayed at the centre o, and 
attached to a beam above by the stirrup oa; the weight, w, 
is drawn upward by the downward force of the power p, 
which is connected to it by a rope passing over the circum- 
ference of the pulley. The centre, o, of the pulley being 
fixed by the stirrup o a, is also the centre of motion, and 
therefore if lines be drawn to it from the points a b, at 
which the rope leaves the pulley, these lines, a o, o b, being 
the distances from the centre at which the power and the 
weight act, form a lever by which the power acts upon the 
weight; and as ao, ob, are of equal lengths, they form a 
lever of equal arms, and therefore also the power and the 
weight are equal; and if p represents 1, w represents 1, or 
pss=w. In the course of one revolution every point in the 
circumference will arrive at the positions a,b, and so in its 
turn be the extremity of a lever consisting of two radii. 
The fixed pulley therefore affords no mechanical advantage, 
but is simply convenient in changing the direction in which 
the power is applied. The principle of the reduplication of 
power by a combination of pulleys, where the pull of a 
stretched rope comes into action several times, instead of 
only once, explains the advantage gained by the use of the 
pulley in lifting weights, &c. If several pulleys are Joined 
together on a common axis which is fixed, and a rope passes 
round all these and also round a similar but movable com- 
bination of pulleys, such an arrangement is called a hloch 
and tachle. If the weight w, which is attached to the hook 
common to the system, is supported by, say, six portions of 
rope passing over a combination of three pulleys, which is 
called a treble block, it is supported by the six portions of 
the rope, and each of these portions "will sustain one-sixth 
of the weight; and the power p, which is applied at the 
free end of the rope which passes over the upper pulley, will 
have the same value, and ts^I support also one-sixth of the 
weight w. Therefore the relation between the power and 

the weight in a block and tackle is expressed by 

in which n is the number of ropes by which the weight is 
supported. 

The single fixed pulley is a universal lever of the first 
kind, the centre of the pulley being the fulcrum; the pulley, 
however, may also be employed as a lever of the second and 
third kind by altering the circumstances. The second kind 
of lever is that in wMch the resistance is between the ful- 
crum and the power. For instance, the weight w (fig. 2, 
Plate HI.) is suspended by the centre of the pulley, one end 
of the rope being fixed at 5, and the power applied at the 
other end p; the point h becomes the fulcrum of the lever 
A B, and the power being applied at a, the distance ab is 
twice the distance of b from the centre of the pulley. As 
the power therefore acts at double the distance that the 
weight does from the fulcrum, it will be only one-half 
the weight, and equality of moments is produced ; that is, 
B X A B~wx B 0 , the centre of the pulley being o ; in other 
words, a power of 1 lb. is sufiicient to balance a weight 
of 2 lbs. when suspended from the axis of the pulley, or 
w«2 p ; if, instead of being parallel and vertical, the two 



portions of the rope are inclined at an angle, a, the equation 

will be w=2p cos-^' The movable pulley is therefore a 

lever of the second kind, in which the resistance to be 
overcome is at an equal distance from the fulcrum and the 
point of application of the power. The annexed dkigram 
shows the application 
of the pulley to a lever 
of the third kind, in 
which the power is ap- 
plied between the ful- 
crum and the weight. 

For by passing a rope 
over the pulley and 
fixing it below at ©, 
with the weight w at 
the other end, and ap- 
plying the power p at 
the centre a, the fulcrum 
will be p, which will be 
one-half the distance 
between the fulcrum and 
the weight pb; that is, 

A p =1 b p, consequently 
the power must be dou- 
ble the weight to produce equilibrium. In the three 

examples given, the pressure acting on the centre of the 
pulley is between the other two at the circumference of 
the pulley, and being always opposite to them, is equal to 
their sum. As the pressures at the circumferences are pro- 
duced by the action of equal forces, they are equal to one 
another; from this principle the relation of the power to the 
weight is calculated in single pulleys. The application of the 
pulley to the purposes of a lever of the third kind is rarely 
made in practice; so that all combinations of pulleys into 
systems are composed of the first and second kind. Fig. 3, 
Flate IIL, shows a combination of two pulleys in which there 
are two fixed points, c, serving as fulcra for the pulley carry- 
ing the weight w of the second kind, and the fixed pulley of 
the first kind, which simply returns the rope downward for 
the convenient application of the power p. As the movable 
pulley A B enables a power of one-half to overcome the weight 
suspended, the pressure upon the fulcrum of the fixed pulley 
win be one-half of w, and that at the circumference of the 
pulley win also be one-haif the weight w; and the power p 
wiU be one-half of w, or a force of 1 ib. at p wiU sustain a 
weight of 2 lbs. at w, or w— 2 p. Another form of puHeys 
in combination is shown (fig. 7) where there are four puUeys, 
A B 0 B, attached by cords to w, the deviation of which 
from a vertical line is so smaH that it is not taken into con- 
sideration. If the weight w he 16 lbs., the pressure on b 
will be 8 ibs., on o 4 lbs., the pressure on n 2 Ihs., and that on 
w will be 2 lbs.-f p or 3 lbs,; therefore, a power of 3 ibs. ap- 
plied at p win sustain 16 lbs. at w. A combination of 
movable pulleys is also shown in fig. 8, by which additional 
power is gained, a a! a'^ a"' are four pulleys, with four ropes 
fixed at one end, and connected at the other end with the 
pulleys above. Therefore the weight w, of 16 lbs., hanging 
by the lowest pulley is divided between the two parts of the 
rope sustaining it, producing a pressure of 8 lbs. on the centre 
of the second pulley a'. This pressure is in like manner 
divided between the two parts of its sustaining rope, and a 
strain of 4 lbs. comes on the centre of the third pufiey 
In the same manner the strain on the centre of the fourth 
pulley a!” will be 2 lbs., giving a force of I lb. on one side of 
the fixed pulley, and an equal force on the other side for the 
power necessary to sustain a weight of 16 lbs. Therefore, 
when each pulley is suspended by a separate rope, the pull on 
a'" is 2 p; the pull on a!' is 2 p-1-2 p, or 4 p; the pull on a! is 
4 p-i-4 p, or 8 p; and that on a is 16 p; therefore, w=16 p 
— 2*»p, where % represents the number of movable pulleys. 
Other arrangements of fixed and movable pulleys are shown 
in figs. 4 and 6. The slight deviation from the vertical in 
one of the ropes in the lower pulley in fig. 4, which is of no 
importance, may be compensated by maMng the radii of the 
pulleys in the lower blo^ proportional to 1, 3, and those in 
the upper block proportional to 2, 4. By reference to fig. 4, 


I 
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the Eiimber of ropes sustaining the weight is seen to be four, 
and therefore the weight w may be four times as great as the 
power K Fig. 5 shows a combination of fixed and movable 
pulleys Q and a, in which the number of ropes sustaining the 
weight w is twelve; therefore, here the weight may be twelve 
times the power — or 12 lbs. at p wiE sustain 144 lbs. at w. 
The arrangement shown at fig. 4 is extremely valuable in 
practice; the pulleys are there threaded side by side on one 
axis, as shown in elevation in fig. 9: this arrangement is the 
common “ block and tackle.” 

The pulleys themselves are so many additional weights 
which have to be considered, as they either assist p, as in the 
system shown in figs. 4 and 7, or are in opposition to p, as in 
the combination shown in figs. 6 and 8. 

In fig. 7 let Wi^ W 2 , wz, . . . represent the weights of 
the puEeys n, o, b, beginning from the lowest puEey, and let 

he the number of pulleys. 

Then, w=p (2”“ (2**"^ ~ l )+^2 (2**'"® - 1)+ . . . 

Wn-h 

In fig. 8, the weight of the lower pulleys is added to 
make part of the load w. Let wi, ws, ws, . . . be the 
weights of the puEeys a, a *, a", he^nning from the lowest 
pulley, and let n be the number of movable puEeys. 

Then 2 “p=w+'ioi+2«?2-I-2%34- . . . 


10. The case is similar in multiplication. The chief cEffi- 
culty to be encountered and surmounted is the learning of 
the products of aE numbers under 10, that is, up to 9 times 9 
inclusive. These products are shown in the following table, 
aE the parts of which inclosed by the bold black Enes it is 
absolutely necessary to commit accurately to memory^ and It 
win be found highly advisable to learn the whole of it. 


MULTIPLICATION TABLE. 


Multipli- 

cands. 

2 

3 

4 

5 

6 1 7 

8 1 

9 

10 

11 

12 



Products. ■ 1 


r2 

4 

6 

8 

10 

12 1 14 

16 

18 

20 

'.22 

24 


3 

6 

9 

12 

15 

18 1 21 

24 

27' 

30 

33 

36" 


4 

8 

12 

16 

20 

24 1 28 

32 

36 

40 

44' 

48 


5 

10 

15 

20 

25 

30 1 35 

40 

45 

50 

55; „ 

60 

s 

6 

12 

18 

24 

30 

36 1 42 

48 

54 

60 

66 

72 


7 

14 

21 

28 

35 

42 1 49 

56 

63 

70 

77 

84 


8 

16 

24 

32 

40 

48 1 66 

64 

72 

80 

88 

96 

9 

18 

27 

36 

45 

64 { 63 

72 

81 

90 

99 

108 


10 

20 

30 

140 

50 ; 

60 j 70 

80 

90 

100 1 

110 

120 


11 

22 

33 

j 44 

65 

66 1 77 1 

88 

99 

110 

121 1 132| 


.12 

24 

36 

48 

60 

1 72 1 84 

96 1 

108 

120 i 

132 

1441 


AEITHMETIC.— CHAPTEE III 

MULTIPLICATION OP WHOLE NUMBEBS. 

Multiplication (Lat. multus, many, sssAplico^ I fold) is the 
adding together into one sum a series (more or less numerous) 
of similar numbers. The idea conveyed by it is that of a 
long sEp, on which there is written, in distinct spaces, the 
de&iite simEar number which is to be repeated any given 
number of times; each space is then folded over and over 
untE the whole are folded up together, and on the outside 
there is written the sum or total of the numbers contained in 
this manifolded sEp. This is easEy shown to be the case by 
taking a strip of, paper, say one yard long, and writing upon 
each inch’s space a fixed similar number; for example, 6. 
That would give 6 repeated tlurty-six times. Fold up this 
paper, inch by inch, taking note as each 6 is folded out of 
sight how much the amount increases, untE aE is formed 
into a smaU solid set of foldings, on the upper side of which 
a note of the entire enumeration should be made. This 
would show that all the 6’s added together formed in sum 
216. Another, and perhaps even a simpler plan, is to take a 
paper of pins, put up in dozens, and see how, when twelve of 
these rows have been folded up and note is made of the whole 
number of pins thus folded in their rows, that their sum is 
12 X 12 = 144. 

MultipEcation is the process by which such repeated addi- 
tions of simEar numbers are easily and concisely made. 
Thus, supposing there are 7 heaps of pebbles, and 23 pebbles 
in each heap, and it is required to find out how many 
pebbles there are in ail the heaps, we would put the 
following question — what is 23 counted 7 times; in 
other words, what is 23 multiplied by 7 1 To answer 
this question we write 23 seven times, and make the 
addition as in the margin, which gives 161 as their 
sum. In such a question, 161 is called iho product 
of 7 and 23, and 7 and 23 are th& factors of that pro- 
duct. Again, 23 is caEed the multiplicand^ and 7 
the multiplier; and in aE cases where a product 
is found in this way, the operation is caUed multiplication. 

Were there no questions in arithmetic more difiicult than 
these, there would be Ettle need for any shorter method than 
that shown above. But if there were 2767 heaps of pebbles, 
and 8967 in each heap, the labour of addition would be truly 
terrible: we would require to write 8967 two thousand seven 
hundred and sixty-seven times, and add up aU these enormous 
columns. Multiplication has been invented to shorten this 
process by separating it into a certain number of pai&l 
operations, each of which may be performed with fadEty. 

We know already, from what we have learned in addition, 
that to find any siun, however great, it is only heqessary to 
bci able to teE withi rea^ess t^e sum if any number^ uW^“ 


23 

23 

23 

23 

23 

23 

161 


A careful study of this “ Mensa Pythagorica ” as it was called, in 
recognition of the Greek phEosopher who first taught the use of this 
simple but ingenious condensation of so many arithmetical operations— 
named by the Hellenic races Pinax, and by the Latins Abacus — wiE 
be amply repaid by what may be observed in its brief compass (1) 
As it is a table of composite numbers the prime numbers d© not 
appear among its products^ and hence any number omitted from these 
products, besides the figures 1, 2, S, 6, such as 7, 11, 13, 17, 19, 23, 
29, 31, 37, 41, &c., may be ranked among the primes. (2) The 
diagonal line running from 1 to 144 in bold figures are the squares 
of the successive digits, 1 to 9, and onward to 12. (8) Among the 

products it is noticeable that 1 is the terminal figure of only tlree, 
21, $1, and 121 ; 2 is the final in six^ viz., 12, 22, 32, 42, 72, and 
132 ; 3 occurs as terminal only in 33 and 63 ; 4 is the terminal in 14, 
24, 44, 54, 64, 84, and 144; 5 is final in 15, 25, 35, 45, and 55 ; 6 
is the closing numeral in 16, 36, 66, and 96 ; 7 is the last figure in 
27 and 77 ; 8 appears as the terminal of 18, 28, 48, 88, and 108; 
and 9 in 49 and 99. The different proportions in which the several 
di^ts recur at the end of the products is not only curious in itself, 
but leads us to see that the greater proportion of the prime numbers 
must end in 9, 3, or 7, and the remainder in 1. 

Each of the horizontal Enes of the products, it wiU be seen, 
is exactly similar to each of the perpendicular ones in their 
order, from 2 to 12. Each line contains the product of the 
multipEcand over each line, and the multiplier by its side. 
Thus look for 7 on the top and 7 by the side, and at the 
angle where these two Enes meet, 49, the product of the 
factors 7x7, wiE be found, and so on. AE the products in 
this table may be readEy found by addition, and perhaps the 
easiest way of learning it is for the pupE to make the table 
several times over for himself by addition: he will find this 
method more interesting, and will understand the nature of the 
table better than by conning over the dry numbers as they are 
here printed. He will also thus observe certain relations among 
the products of some of the multipliers which will afterwards 
help him considerably; for instance aE the products by 5 
terminate in 5 and 0 alternately; and in the successive pro- 
ducts by 9 the first figure increases, and the second decreases, 
by 1 each time. 

When we extend our observation of the foregoing table, 
we find that the product of 6 by 7 is the same as the product 
of 7 by 5 — i.e. in both instances 35. The same observation 
may be made with regard to other numbers contained in the 
table, e,g, 3x6 and 6 x 3=18, 8 x 9 and 9 x 8 = 72. It wiE 
be a good exercise to gather out from the table similar com- 
binations. From the fact thus discovered we infer that in 
multipEcation we may invert the order of the factors; that 
is, we can use the multipEer for the multiplicand, and the 
multipHcand for the multipEer. 

This may be shown as follows (where it is to be observed 
that we use the sign x to mean multiplied hy, and write the 
multiplicand on the left of the sign, and the multipEer on the 
:||’n^bt) 5x7=7,x6— It is obvious, as already ex- 
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plained, that 5 x 7 means nothing more than 5 repeated 7 
times, and that it is sufficient for the performance of the 
operation to take either unit the required number of times. 
Thus': — , 


And again,; 


5x7=7 + 7 + 7 + 7 + 7=35. 
7x5 = 5 + 5+5+5 + 5+5+5=35. 



Since there is nothing to induce us to take one pair of factors 
rather than another, we infer that the proposition is generally 
true. The same fact may be represented under the following 
'form: — 

Placing 5 counters in a ^ b 

line, and repeating tliat line 
in all 7 times, the number 
of counters in all is 7 times 
5, forming table a; but by 
reversing this table we ob- 
tain table B with 7 counters 
in each line, and that line 
repeated 5 times; the num- 
ber in both tables is obvi- 
ously and necessarily the 
same. The same method will 
show similar results with any other two composite numbers. 

Prom the foregoing experiments it follows that in all cases 
of multiplication we may take for the multiplier whichever of 
the numbers we please. The fundamental principle upon 
which the rule for multiplication depends may be stated thus: 

Anv quantity is multijftlied hy any number when erery 
one oj its parts is taken as many times as there are units in 
the multiplier. 

This is plain : a quantity of grain, for instance, will be 
doubled by doubling every bushel or every quarter of it, and 
a sum of money mil be increased twenty-fold if every shil- 
ling of it be replaced by twenty shillings. We now proceed 
to apply this principle to a particular case. 

Multiply 7834 by 6 ; that is, find the product of 7834 x 6. 
Here the multiplicand at full length is 

7 thousands, 8 hundreds, 3 tens, and 4 units. 

Kow each of these parts being multiplied by 6 will be the 
product of 7834 and 6, and the result is 

42 thousands, 48 hundreds, 18 tens, and 24 units. 

The remaining part of the operation is to reduce the result to 
the customary order: to do this put down, 

24 units, . . . ..... . . . 24 

18 tens, . . . , . , . . . . . , 180 

48 hundreds, ... . . . . , . . 4800 

42 thousands, . , . . . . . . . . 42000 

and, adding together these partial results, we get 47004 as 
the product of 7834 and 6; that is, 7834 x 6 = 47004. 

An example will make the use of this method plain. Sup- 
pose we want to multiply 56384 by 7. Write the 
multiplicand and multiplier as in the margin, 56384 

Then as 4x 7 = 28, put down 8 and carry 2. 7 

8x7 = 56, and 2 carried make 58; put down 8 

and carry 5. 394688 

3x7=21, and 5 carried make 26; put down 6 
and carry 2. 

6x7 = 42, and 2 carried make 44; put down 4 and carry 4. 

5 X 7 = 35, and 4 carried make 39 ; which put down. 

From this example it appears, that when the multiplier con- 
tains only one figure, the rule for finding the product is, 


commencing at the right; and, in so doing, jot down the 
right-hand figure of each partial product immediately under- 
neath the figure which giues i% and add the left-hand figure 
to the neoot similar product: the last partial product 'iSyOf 
couTsCy to he written down in full. 

The following are instances of the application of this rule: 

36784675679 353643896734 

7 9 


257492729753 


3182795070606 


The following instances may be worked in the same way: 

766x7=5292; 7289 x 6 = 43734; 4756 x 8 = 38048. 

As explained in addition, these operations 
may be commenced at the left, and the 6483676 

carriage figures being written down must be 6 

afterwards added. The example in the margin — — — — 

will render this sufficiently plain. This method 36488620 
has some advantages, though it is certainly 241343 

wanting in neatness when compared with 

the ordinary mode shown in the preceding 38902050 
examples. 

When the multiplicand is terminated by one or more 
ciphers, the operation of course ought to begin 
only at the first significant fi^re; but to give 30067000 
the product the value which it ought to have, 7 

we must place on the right of it as many 

ciphers as the multiplicand contains. When 210469000 
ciphers are contained among the figures of the 
multiplicand, they yield no product, for 0 multiplied by any 
number however great is 0. We ought therefore, when such 
a case occurs, to write 0, unless there be some carriage to be 
added at the place. The margin presents an exemplification 
of such an operation. 

The value of a number, as we have already shown, is in- 
creased tenfold by every cipher placed on the right of it. This 
is only another way of saying that a number is multiplied by 
10 by annexing a cipher to it, by 100 when two ciphers are 
annexed, by 1000 when three ciphers are annexed, and so 
forth. Thus, 10 times 428 is 4280; for 428 is 

4 hundreds, 2 tens, and 8 units, 

and taking each of these parts ten times, which is the same 
as multiplying the whole by 10, we get 

40 hundreds, 20 tens, and 80 units, 

But this is equivalent to 

4 thousands, 2 hundreds, 8 tens, and 0 units, 

: that is 4280. In the same way we may satisfy ourselves of 
the correctness of this method in other cases; but the fact is 
made plain enough by the instances given in the following 
table: — 


12 

x 

10 = 

120 

12 

X 

100 = 

1200 

12 

X 

1000 = 

12000 

12 

X 

10000 = 

120000 


120 X 10= 1200 

100 x 100= 10000 

3010 X 1000= 3010000 

100000 X 10000=1000000000 


When the significant figure is different from 1 — as when the 
multiplier is 40, 400, 4000, &c. — we can resolve the operation 
into two others. For 40 is 4 x 10, 400 is 4 x 100, and so on. 
We may also first multiply by the significant figure, and then 
annex the ciphers of the multipEer to the product. To take 
an example, let it be required to multiply 864 by 400. 
The operation may be arranged in either of the foilowing 
modes: 

864 864 

400 400 


345600 345600 

The four significant figures of the foregoing product result 
from the multiplication of 864 by 4; and in the first arrange- 
ment of the process, they are removed two places towards the 
left, to leave room for the two ciphers wMch terminate the 
multiplier. We may state the process thus; — ^When the 
multiplier is followed by any number of ciphers, we first 
multiply the multiplicand by the significant figure of the 
multiplier, and then annex, on the right of the product, the 
same number of ciphers as there are in the multiplier. 

This is only a particular example of the following rule: — 
To multiply hy any number, we may multiply separately hy 
any parts into which the number is divisible, and add the 
results. 

Suppose now, it is required to multiply 1061306 by 2134; 
since 2134 is made up of 2000, 100, 30, and 4, we may 
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multiply 1061306 by each of these parts, and add the pro- 

ducts which we get. 

Now 1061306 X 4 is 4245224 
1061306 X 30 is 31839180 
1061306 X 100 is 106130600 
1061306x2000 is 2122612000 

We find that the sum of these is 2264827004, and this is 

AsteS^*^^ the right of the partml foducts^ of 
no value in the addition, it is plain that 
nmitted nrovided we keep the other figures m their respec- 
tive places. We must observe, therefore, that were we 'bo 
cancel tlie 'ciphers, the second line would be one place to the 
left of the fiSt; the third one place to the left of the 
and so on* tiiat is, the first figure of the product from the 
tens of the multiplier will fall under the tens of the product 
figure of the P^du^tby^to h— 
of the multiplier wffl fall under the hundreds place of the 
so on. This 


( 1 ) ® 


7 

2 


( 2 ) 


9 5 7 

3 . '.4 . 2 


- — 


1 1 

9 

1| 

4x 2 

2 1 

8 

71 

•1 1 


x300 

— 

3 

8 1 

2 

81 

x 40 

1 

3 

8 i 

2 1 

1 8 

X 40 

T" 

8 

7 ! 

1 


xSOO 

1 

1 

1 

9 i 


4x 2 

3 

2 

7 

2 

TT 

4 

'3 

12 

,7 

2 

1 9 

4 


(3) 

9 

3 

5 

4 

7 

2 ■: 


(4) 

9 

3 

5 

4 

7 

2 

— 

3 

8 

2' 

8 1 

X 40 


13 

8 

2 

1 8 

X 40 

■ — 


1 

9 

11 

4x 2 

¥ 

18 

7 

1 

i 

x300 

T 

8 

LI 

I'l 


r xsoo ' i 

LL 

9 

LI 

4x 2 

3 

2 

7 

|2 

“T" 

[4 

3 

12 

7 

•jpj 

19 

'4 ' 


1061306 
2134 

4245224 product by 4 
3183918 ‘‘ S 
1061306 1 


units^ product, and soon. This 
being borne in mind, we might 
multiply the multiplicand by the 
successive figures of the multi- 
plier, arranging the^ partial pro- 
ducts in this way, without decom- 
posing the multiplier into parts at 
all. The preceding question is 212261^ 
shown according to this abridged . 

method in the mar^n, where it 2264827004 
win be observed that the figures a j b-„ 

of the same local values, tiiat is, units, tens, hundreds, &c., 
all stand under one another.^ 

This leads to the following general rule for multiplica 
; cion: — ■■ 

I Write clovm the multiplicand, and beneath it the 
multiplier, so that imits may be under units, 

7Z] and so on, and draw a line so as to separate th^se 
numbers from the products 

II. each figure of the mulMicand ly ^h 
figure of thl multiplier, tahmg care to plmethe 

of each succesme product under the figure of the midUpher 

from which it arises, 

III. Add the several partial products together, and the 

result will be the product sought. 

The following examples may now te gone over, seeing that 
each process is carefully compared with this rule. 


When ciphers occur at the end of both multiplicand and 
multiplier they may of course be all neglected until the 
mSof Rgnificant figures is found, after winch they 
^ ■ 4 - 'Vko, onrjAvpd Thus supposing we are to multiply 

CethS 789 TOotnd 49600, we firl find the product of 
Knd 496, which is 391344 ;-, then the five ciphers ^ 
neglected being annexed to this product, give 39134400000, 
which is the product sought 

When there are ciphers intermixed with the 
multiplier the case is not more difficult, when the nature of 
the process is thoroughly understood. The following example 
(1) mil show that the rule is a sufficient direction here as 

before:-— 


(1) Multiply 1234 by 1002001. 
Here 1002001=1000000-1-2000-1-1. 

Then 1234x1 is 

1234 x 2000 is 2468000 
1234 X 1000000 is 1234000000 


(2) 1234 
1002001 

1234 

2468 

1234 


3426 

6234 

13704 

10278 

6852 

20556 

21367684 


1300214 
1234 

6200856 

3900642 

2600428 

1300214 

1604464076 


5554444 
9765 

27772220 

33326664 

38881108 

49989996 

54239145660 


The sum of which is 1236469234^ 1236469234 

Wp mav also arrange the figures so that (neglecting the 
In the right of the products as before) the 
resolves itself into tbe annexed form (2), m which it 
observed that the first figure of each partial product is 
immediately under the figure of the multiplier from which 
it results. This precaution must always receive careful 

There is another way in which numbers nmy he multiphed 
togete, by submdtiples or aUquot parts. Smce 8 is 4 
timss 2 7 tim4 8 may he made by multiplying 7 a,nd 4, and 
to mtotiSting tut product by 2. To show ttos, place ? 
StSftoe, and repeat that line in all 8 times, as m 
figures 1 and 2. 


It is often found of great practical advantage, in teach- 
ing multiplication, to have the paper or slate tesselated in 
® ^ squares into which only 

one figure may be placed. 
This is a pretty ® dent 
safeguard against the 
mispladng of figures, 
and tends to^ #^ obser- 
vance of the rule — 
units under units, tens 
under tens, &c. A speci- 
men is annexed. 


3 6 9 8 6 

6 4 2 8 




2 

9 

5 

8 

81 

0 



■ 1 

7 

3 

9 

7 

o| 


1 

4 

7 

9 

4 

0 

_ 


2 

2 

1 

9 

U- 

0 



— 

2 

T 

7 

7 

[T 

9 

5 

\K 

[l 


In pmnt of fact, if we attend to the placing of the fi^es 
exactlv in the lank to which their value entitles them, 
we may intervert the order of the partial niultipHcatio^ 
necessary, in any way we choose, without ^texmg the 
rultetetre^ this suhidned tato; at an 







illi 


The number of counters m all is 8 times 7, or 
(as in % 1) inclose each four rows in oblong 
MA and B, the number in each oblong « 4 iMes 7, or 28, 
and there are two of these oblongs; so ^ 

toe number of counters is twice 28, or 28 x2, or 7 tort 
multinlied by 4, and that product by 2. Pig. 2 shows 7 
Stiff 5 stand that pW by 4 
may & used with otoer compoate 

fe e tones 9, then wiH 72 times 789 be 8 tunes 789 and 
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timt prcMiuct multiplM If we use the signs the fore- 

going statements .will stand thus: — 

7x 8=* 7x4x2— 7x2x4. 

789x72=789x8x9=789x9x8. 

(This iikstration is taken from A. He Morgan^s “Elements 
of Arithmetic.”) 

TMs principle will hereafter be found of great use: it is 
the foundation of the common rule for multiplying by com- 
iwsite numbers; that is, numbers composed of two or more 
factors, 15 = 3 X 5 ; 21 = 7 X 3 ; 45 = 9 X 5, &c., as shown in 
the multiplication table. The rule is stated thus : — Multiply 
the multiplicaTid by one of the factors of the composite num- 
ber^ and the successive products by the other factors. 

Multiply 7964 by 48. According to the table 48 is 6 x 8, 
or 4 X 12, therefore 


7964x48 


fis 7964x6= 


47784 X 8=382272 
31856x12=382272 


^ ^or 7964 x 4 

Similarly, ,4785 x 14 and 382272 x 36 yield 

4785 X 7 = 33495 x 2 = 66990 
382272 X 12 = 4587264 x 3 = 13761792 

This method is not, however, confined to composite num- 
bers, but may be extended to ail numbers whatever. For if 
the factors of a composite number, a little greater or less 
than the multiplier, are known, then we might proceed in 
this way: — Multiply by the factors of that composite number 
which is nearest in value to the multiplier (less or more), and 
then proceed as before; and next increase or diminish the 
product found, according as the composite number is less 
or greater than the multiplier, by the product of their 
difference into the multiplicand — the result will evidently be 
the product of the multiplicand by the multiplier. 

Suppose it be now required to multiply 7964 by 57. 


(1) Since 67=7x8 -hi. 
7964 
7 


55748 

8 


To 445984=7964x56 
Add 7964= 7964 x 1 


453948 = 7964 x 67 


(2) Since 67 = 10 x 6 ~ 3. 
7964 
10 


79640 

6 


From 477840=7964x60 
Take 23892 = 7964 x 3 


453948 = 7964 x 57 


The method here shown is very convenient when the multi- 
plier is small; but when it is very large, we must, for the 
sake of further convenience, modify the rule so as to be 
applicable upon a mere knowledge of the general composition 
of numbers. Thus, suppose we are required to multiply 
7964 by itself; that is, to find 7964 x 7964. 

Since 7964=7000 4- 9004-60+ 4=7 x 1000 +9X 100+6 
xlO+4 

7964 X 4= 31856= 4 times 

10 


10 times 79640 x 6= 
10 


100 times 796400 x 9= 
10 


477840= 60 times 


7167600 = 900 times 


1000 times 7964000 x 7 = 66748000= 7000 times 


The sum of these =63425296 = 7964 times. 

TMs process, wMch is applicable to all numbers however 
great, may be expressed in the following rale: — 

Multiply the given number by 10, th^ product by 10, and 
so on, as oft&n as there are fibres in the multiplier less one. 
Multiply the given number by the units of the multiplur — 
the first product {or 10 times the given number) by me tens^ 
the second product {o^ 100 times the given n/amoer) by the 
hundredsy and so on. The mm of these prodtmts being 
the mm of the products of the multiplicand oy the units, the 


tens, the hund/reds, Se,, of the multiplier, must evidently he 
the product of the multiplicand by the multiplier. 

This method is important, chiefly from the applications 
hereafter to be made of it; but we recommend the student 
to use it as a check on operations by the ordinary method; 
that is, as a mode of proving the accuracy of Ms work by 
trying 'Whether his results agree when obtained by both 
methods. He will find the constant practice of this method 
of great use from the additional illustration wMch the one rule 
affords of the principles of the other. 

The following examples may now be worked by the 
student. 


1. 75649x579 

2. 687000x366 

3. 530674 x 45007 

4. 9701375x30000 

5. 537084000x5907000 

6. 102030405 x 504030201 

7. 987654321 x 123456789 


Answer 4.3800771 

“ 244572000 

“ 23884044718 

“ 291041250000 

“ 3172555188000000 

“ 51426405540261406 

“ 121932631112635269 


When any number is multiplied by itself any number of 
times, the result is called a pmer of the number, the degree 
of which is marked by the number of factors, and according 
to the language employed we call the number itself the first 
power. 

Thus, 6 is called the first power of 5, 

5x5 second power of 5, 

5x5x5 third power of 5, 

5 X 6 X 5 X 6 fourth power of 5, 

and so on. The second and third powers are usually called 
the square and cube, from certain connections with the 
square and cube in geometry. The following cases will serve 
as exercises in the multiplication of numbers; — 


Number. 

Square. 

Cube. 

125 ... 

15625 ... 

1953125 

216 ... 

46656 ... 

10077696 

343 ... 

117649 ... 

40353607 

512 ... 

262144 ... 

134217728 

729 ... 

531441 ... 

387420489 

The fifth 

power of 36 is 

60466176 

“ fourth 

“ 44 is 

3748096 

“ fourth 

“ 889 is 624607283041 


Note that the square of an odd number is odd, and of an 
even number even. Odd numbers added together without 
leaving out any always yield square numbers — e,g. 1+3=4; 
1 +3+5=9; 1+3+5+7=16 — the squares respectively of 
2, 3, and 4. Every fourth power is a square, and every sio^h 
both a square and a cube. 

There are many ways of forming questions for exercise in 
multiplication; but, perhaps, the following is on the whole 
the best: — Take two numbers and multiply each by itself, 
and subtract the square of the less from the square of the 
greater; thus, supposing the numbers taken to be 121 and 235, 

235x235=65225 
121x121 = 14641 


Hifference= 40584 

Take now the sum and difference of the numbers chosen, and 
multiply them together: the result should be the same as 
before. 

235 235 

121 121 

Sum=356 114= difference. 

Then 356 x 114=40684, as before. 

In this way any number of exercises may be constructed, ah 
furnishing their own answers. 

When the factors are very large, it is often convenient to 
make a table of the products of the multiplicand by the first 
nine figures; the work is then performed by simply trans- 
ferring the numbers in the table to their respective placee 
under the multiplier, and finding their sum as in the or^mary 
rule. 
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A table of this kind is easily constructed, and involves little 
risk of error. It can be made wholly by addition; but ad- 
vantage may be taken of the facility with which a particular 
line may be doubled ro give another. We shall take an 
example, and indicate on the side of the table how the suc- 
cessive lines are got. 

Suppose we require to multiply 2768954837 by 74829536. 


TABM OS' MirnTIPMOANI). 


1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 


= 2768954837 
=5537909674 
= 8306864511 
=11075819348 
=13844774185 
=16613729022 
=19382683859 
=22151638696 
=24920593533 


1st 

2nd = 1st x 2 
3rd = 2nd 4- 1st 
4th =2ndx2 
5th — 2nd -h 3rd 
6th=3rdx2 
7th =3rd 44th 
8th = 4th X 2 
9th =4th 45th 


How, to And the answer to our question, it is only neces- 
sary to transfer the lines of this table which answer to the 
particular figures of the multiplier to our operation, and 
(taking care that they occupy their proper places according 
to their numerical value) find their sum as usual. We leave 
the work to be done by the student; but he ought to get as 
the answer 207199605657665632. 

The actual labour is, we confess, increased by the foregoing 
process; but we are often far more than recompensed for 
the trouble of constructing the table by the certainty 
which it affords. There is an unpleasant mental exer- 
tion involved in such long operations, when the eye has 
to travel continually from multiplier to multiplicand and 
product, which are at some distance from each other. 
This materially increases the risk of error, and renders it 
almost always essential to do the work twice over, but this 
indeed ought always to be done, especially where the result is 
important. 

There are a number of practical and easy abbreviations of 
multiplication which greatly facilitate common calculations. 
Of these we note the following 

1. To multiply by 5, annex a cipher to the multiplicand and 
divide by 2—^.^. 73248 x 5 = 732480 42 = 366240; simi- 
larly 50, 500, 5000, &c., by annexing one cipher more than 
the multiplier contains. 

2. To multiply by 9, which is one less than ten, annex a 
cipher to the midtipiicand, and from that subtract the multi- 
plicand itself— 84237 x 9 = 842370 - 84237 = 758133. 

3. To multiply by 11, which is one more than ten, annex 
a cipher to the multiplicand, and to that add the multipli- 
cand— 84237X 11 = 842370484237=926607. 

4. To multiply by 25, add two ciphers and divide by 4; by 
125, annex tliree ciphers and divide by 8 — e.^. 730842 x 25 
= 7308420044=18271050 ; 730842 x 125 = 730842000 48 
=91356250. 

6. To multiply by any number from 11 to 19 inclusive, 
multiply by the units figure, and to the number to be carried 
add the number in the multiplicand wliich lias last been multi- 
plied— 4732x17. First place rightly — 4732 

and thereupon proceed thus — seven times two 17 

are 14, put down 4 and carry 1, to which add 

2 making 3; seven times three are 21 and 3 80444 

are 24, put down 4 and carry 2, to which add 3=5; seven 
times seven are 49 and 5 are 54, put down 4 and carry 5, to 
which add 7 = 12; seven times four are 28 and 12 are 40, of 
which put down the cipher and then carry the 4, to which 
add 4 making 8, and the answer is 80444, 

6. In multiplying by numbers one less than any number of 
tens (c.^, 69) it will be found easy to multiply by the next 
higher number of tens (e.y, 70) and subtract the multipli- 
cand — e.g. 

2374 X 69 = 23740 x 7 = 166180 - 2374= 163806 answer. 

The observation of similar possibilities, the working out of 
accounts in these and in the ordinary forms, and comparing 
them ope with another, will greatly assist the careful student 
in the manipulatmn and management bf figixtes. , 


■ THE LATIN LAHaUAaE.— OHAPTEE IV. ■ ; 

PRONOTTIfS — THEIR NATURE, AOOIDEXOB, MEANINO, . OOMPOSI- 
TION, CHARACTERISTICS, AND DISTINCTIONS. 

The pronoun is the most peculiar of the class of words em- 
ployed to indicate notions of existent persons and things. 
Speech is not only used for narration but for conversa- 
tion. In narration, the relations of persons and things to 
each other require to be pointed out; but in conversation 
— or the oral communication of thought — the relations of 
personality are specially introduced. In consideration of the 
frequency with which we would be under the necessity of 
naming ourselves and others while holding intercourse with 
them, and the discomfort which such repetition of names 
would occasion, men have contrived a kind of word to stand 
as a substitute for, and to be used instead of, such nouns. So 
far as a speaker is concerned personally, all existences range 
themselves under tliree clearly discriminated relations: (1) 
his own, as speaker; (2) that of those to whom he addresses 
himself, as hearers, either in reality or in supposition; and 
(3) the things spoken of or about, as the topics of his dis- 
course. The deputy word or symbolic sign for one’s seif is 
e^o, I; for one’s hearer, tu, thou. As the persons related to 
each other as speaker and hearer are always, really or sup- 
posedly, in one another’s presence, no indication of gender is 
included in these words, though they vary to denote number 
and case. Persons or things spoken about being in the ma^- 
jority of cases absent, require to have their gender indicated 
as well as their number and case. We do this in English 
by the words he, she, and it There are, however, in Latin 
no special pronouns appropriated to the indication of the 
third person, though in a manner is, ille, hie, &c., are 
used for that purpose. As a rule, the personal pronouns are 
not expressed in Latin unless it is desirable for some reason 
to express a contrast or to emphasize the relation of person- 
ality. The ending of the Latin verb plainly shows wliich 
person is referred to without the aid of a pronoun; as the 
word amo, by the ending o, indicates that the verb is of the 
first person singular without our adding the pronoun ego. 
There is a defective pronoun — which, under certain cir- 
cumstances, the Romans did employ to prevent the need for 
repeating the nouns when it was desirable to avoid doing so. 
It is sometimes called the reflexive pronoun, because it refers 
for its pronominal signification to the subject of the sentence. 
It is used when the subject requires to be mentioned again 
in the same sentence; that is, it refers to the subject in a 
subordinate relation. On this account it is never the subject 
of a sentence; therefore it has no nominative, and so is de- 
fective. Instead of saying, for instance, Caius Gaium occidit, 
Caius Idlled Gains, we say Caius se occidit, Gains killed him- 
self; and Animalia inter ammaUapugnant,k£Lmi 2 ls among 
animals fight, becomes Animalia inter sepiignant. In tMs 
way, sui is used as a third personal pronoun, and as it always 
refers to some person or thing already known, the number and 
gender of which are therefore also already known to the speaker 
and indicated to the hearer, it has no variation in declension 
except for case. It is because ego, tu, and sui are always 
used instead of a noun that they are specially called substan- 
tive pronouns; while those which can be used not only instead 
of but also along with nouns or other pronouns, and are there- 
fore declinable in all cases, genders, and numbers like adjec- 
tives, are called adjective pronouns. 

As the knowledge of the pronouns in all their forms is 
peculiarly necessary to the ready comprehension of the rela- 
tions of the words whose place they supply or to which they 
refer, we shall present to the learner a more detailed and ex- 
tended exhibition of pronominal forms than is usual in ordi- 
nary grammars, and shall subjoin a few annotations regarding 
their uses and powers which may be regulative and instructive, 
and to which reference may be made in the course of subse- 
quent study. In the meantime we shall put the matter thus 
to be given in due grammatical form; and commend the care- 
ful and diligent preparation of the whole of the following 
paradigms, till they have quite settled down into the memory 
as words written indelibly there. The explanatory remarks 
which follow will, in some measure, indicate the importance 
of attending to this advice, and will be of service afterwards 
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in the translation and composition of Latin. Wherever it 
seemed needful the quantity has been noted. 

PEONOm 

A pronoun (from for, Midi nomen^ a name) is a word 
which supplies the place of a noun. 

Pronouns are divided into five classes: — 

(1) Substantives or Personals, which represent nounrf — 

(2) demonstratives, which point out a person or thing pre- 
sent— apse, ute^ hicy u. 

(3) Eelatives, which refer to something mentioned before — 


(4) Possessives, which denote possession — mens, tuus, 
nosteTy mster, 

(6) G-entiles or Patrials, which signify one’s country — 
nostras, vestrasj cujas. 

Qais and cujas are also used as and called interrogatives. 

Pronouns take the case which the nouns they represent 
would have if they were repeated, and when requisite indicate 
their proper gender. 

(1) The Pronouns Substantive have the same number and 
cases as nouns, but they differ from them in having no indi- 
cation of gender. They are called pronouns of the first, 
second, and third persons, and are thus declined — 


FIRST PERSOR. 


Singular* Plural, 

, N. Ego, L ■ N6s, ' , we. 

(j. Mei, of me. NoskUm or nostri, of us. 

D, Miiiiv <0 vm. Nobis, to us. 

Ac. Me, TM. Nos, us, 

A5. Me, hyme. Nobis, hy us. 


SECOND PERSON. 


Plural. 


N, Tu^thou ox you. Vos, ye ox you. 

G. Tni, of thee, VestrUm orvestiri, of you. 

d. Tibi, toth&e, Vobis, to you. 

Ac. Te, thee or you. Vos, you. 

Ah. Te, by thee. Vobis, hy you. 


THIRD PERSON. 

Singular and Plural, 

G, Sni, of himself^ herself itself 


JG. Sibi, 

Ac. Se or sese, 
Ah. Se or sesg. 


to himself &c. 
himself &c. 
hy himself &c. 


In Latin, the second person singular (not plural, as in Eng- 
lish) is used in addressing a single person; as Te audio^ I 
hear you. 

These forms are emphasized by the addition of mU, U, and 
ipse, as egomet, tuU, tuUmet, temetipsum, dhimetipsi, &c., 
and the accusatives md, te, se admit of the reduplicated 
forms mme, tete, sese. 

The preposition cum is added to the ablative of these pro- 
nouns when used along with them; as mecum, with me; tecum, 
with thee; nohiscum, with us, &c. It may be as well here to 
observe how the pronunciation of nohis is clianged when cum 
is added to it. All Latin words of two syllables are accented 
on the first; as pu'-er, gra'-tus, nd-his, &c. In words of more 
than two syllables, if the last but one be long, the accent will 
fall on it; if short, on the last but two; as ildf-us, clv-l'-lis, 
-t^m, &c., splm'-d^-'&s, am-^-hll-Ks, &c. In 

this way the accent therefore of nohiscum falls on the second 
syllable, m-Ms'-cum. A similar change of accent takes place 
when que, and, is joined to such words; as pa' -ter, pa- 
ter' -que, mar' -i,mar-i'-qu€, 

The English pronouns he, she, it, &c., are expressed in 
Latin by means of the adjective pronoims. 

Bgo and tu have, properly speaking, no genitive or other 
oblique cases. They really make use, for these cases, of the 
possessive pronouns meus, tuus, noster, md. vester, according 
to a usage common to most languages, that a possessive may 
take the place of the genitive of a person. We not only can 
say mea scripta, my writings, but we may say, with Horace, 
M'ea scripta redtare timentes, The writings of me fearing to 
recite (1 Serm. iv. 23). In the genitive plural wosH and vestri 
are used only of the persons as a whole, i.e. as a single object 
of thought; as memoria mstri tua, your remembrance of 
us; nostrum and (which were anciently used in the 

full form, mstrorum vestrorum) when we speak of the 

persons as a collection of separate or separable persons, as 
Oicero says, Patria est communis omnium nostrum parens, 
Our native country is the common parent of us all (Cat. i. 7). 
iZumpt states the distinction thus: Nostrum m^'oestirdm 
refer to the noun, the subject of discourse; nostri and ^sestri 
to the object” 

(2) The Demonstrative Pronouns are is, hie, ille, ipse, iste. 
Is, that (or he, she, it), simple or unemphatic. 



Singular, 


Plural 


M.. 

p. 

N. 

M. F. 

N. 

N, Is 

U 

Id 

N, li Sse 

ss 

G. Ejhs 

ejhs 

ejtts 

G, Eorum Saram 

Sorum 

D. Ei 

ei 

gi 

jD. lis or Sis {m,f. n.) 


Ac, Eum 

^am 

id 

Ac, Eos Sas 

ss 

Ah, E6 

U 

So 

Ah. lis or Sis {m.f. n.) 



Is, ea, ^ is a simple demonstrative, pointing out a person 
already referred to or one just about to be spoken of in a 
relative clause. 

The pronouns is and Me often, in a principal clause, repre- 
sent the relative of a subordinate clause. 


Idem, eadem, idem, the same (compounded of is and dem), 
is thus declined : — 



Singular, 



Plural. 


M. 

p. 

N. 1 

1 

F. ■ 

N. 

iV, Idem 

eadem 

idem 

N, lidem 

esedem 

eadem 


G, Eorundem (m. n.) earundem 
JD, lisdem or eisdem (m. f n.) 

Ac, Eundem eandem 

idem 

Ac. Eosdem 

easdem 

eadem 

Ah. Eodem 

eadem 

eodem 

Ah, lisdem 

or eisdem {m. f ?*..) 

Hic, this {person or thing near me), emphatic. 


Singular. 



Plural. 


N. Hic 

haec 

hSc 

mm 

hse 

hmc 

G, HtijSs 

hajSs 

hujfis 

G. HSrum 

hSram 

horum 

jD. Huic 

hruc 

huic 

B. His 

his 

his 

Ac, Hunc 

hauc 

hoc 

Ac. H6s 

has 

hsec 

Ah. H6c 

hEc 

hoc 

Ah. His 

his 

his 


(In huic u is not sounded; formerly it rhymed with pike* 
now with peak.) 


Ills, that {person or thing yonder). 


m, ms 

Singular. 

m 

mu 

JV. Illi 

Plural, 

illse 

iim 

G.m^s 

illiiSs 

illiiSs 

G. Hlorum 

illarum 

illSrum 

B. im 

SHi 

illi 

B. nils 

ilhs 

illis 

Ac, Ilium 

illam 

iUtid 

Ac. mss 

iilas 

im 

Ah, ms 

ms 

ilio 

Ah. Illis 

illis 

illis 


Ipse, ipsa, ipsum, self himself, herself, itself, when used by 
itself, is a personal pronoun of the third person. 


Plural. 


N. Ipse ipsa ipsum 

D. genders 

Ac, Ipsum ipsam ipsum 

Ah, Ipso ipsa ipso 


N, Ipsi ipsse ipsa 
G, Ipsorum ipsarum ipsomm 
B, Ipsis (/or all genders) 

Ac, Ipsos ipsas ipsa 
Ah. Ipsis {for all genders) 


Ipse may be used to refer to any of the three persons. Its 
general office is to distinguish with emphasis and indicate 
specific individuals with precision. In its use with reference 
to the third person, sui relates to the principal subject, ipse 
to any subordinate one which requires to be ffistiuctly noticed 
and marked out; as Testamentum ipdus manu scriptum im- 
perator ostendit, Testamentum suo manu scriptum imperator 
ostendit, may each be translated by the words, The emperor 
showed him a will written with his own hand; but the hand 
in the first case is that of the person to whom the will was 
shown, in the latter it is that of the emperor himself. 

Mic, iste, 'die are sometimes called indicative pronouns, for 
they indicate, as objects referred to, the persons spoken of as 
subjects to a verb; e.g, hie, this (person or thing here); iste, 
that (person or thing near the person addressed); ille, that 
(distant person or object, sometimes a person so remarkable 
as to attract attention in spite of distance, and therefore very 
distinguished). Tins ille of eminence generally, though not 
always, follows its noun, if there is not an adjective with it; 
as Antipat^r Ule Sidonius, 
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Iste, ista, istud, that {near you^ that of yours). 


Singular, 
■■ M. ■ F, 

N. Iste ista 

G, Istius) 

D, Isti 
Ac. Istuni istam 

^6. Isto ista 


B. 

istud 


genders. 


istud 

isto 


Plural, 

M. F. K. 

JV. Isti istse ista 

G, Istoram istarum fetorum 
D, Istis (/or all genders) 

Ac, Istos istas ista 

Ab, Istis (for all genders) 


(3) Belath'e Pronouns, which bring two sentences into one. 
Qui, quse, quod, v^ho^ which^ that. 


K Qui 
G. Cujus 
P. Cui 
Ac. Quern 
Ah. Quo 


Singular. 

qusB 

cujus 

cui 

quam 

qua 


quod 

cujus 

cui 

quod 

quo 


Plural. 

N. Qui qu« qu® 

G. Quorum quarum quorum 
D, Queis or quibus (m. f, n.) 
Ac, Quos quas qu» 
Ah. Qneis or quibus (m, f. «.) 


The relative qvA has also gut in the ablative in all genders 
and in both numbers. Qui is sometimes used interrogatively 
iQtquis, 

Quis, quse, quod or quid, who^ which, what, interrogatively. 

Plural, 


N. Quis 
G, Cujus 
P. Cui 
Ac, Quern 
Ah, Quo 


quffi qmd or quod 
cujus cujus 

cui cm 

quam quid or quod 
qua quo 


N. Qui qusB qu» 

G. Quorum quarum quorum 
P. Queis or quibus (m,/, ».) 
Ac, Quos quas qu» 
Ab, Queis or quibus (m,f, n,) 


The relative is never governed in case by any word which is 
not in its own clause. 

Id quod or quce res is often used as a relative reference to 
a sentence forming its antecedent. 

The relatives are used as interrogatives before nouns; 
as Q^i gurges^ What whirlpooll ^od mare^ What seal 
Qualis homo? What sort of a man? Quantus Jluctm? How 
great a wave? Quct hxmines? How many men? 

Almost always before nouns, when we speak of persons or 
objects generally, and consequently when the noun can be 
without ambiguity omitted, quis and quid are used instead 
of qui and qmd; as Q;uu venit? Who comes? quoeris? 
What seek ye? 

Of the two terminations in the neuter, the first, quid. Is a 
pronoun, and never has a noun with it; as Quid dim? What 


Masculine, 

Hie, 

Ille, 

Iste, 

Ipse, 

Is, 

Idem, 

Qui, 
Quidara, 
Quivis, 
Quilibet, 
Quicunque, 
Quis, 
Aliquis, 
Ecquis, 
Quisque, 


Quisquis, 

Quispiam, 

Quisquara, 

Unus, 

Unusquisque, 

Solus, 

Totus, 

Ambo, 

TJllus, 

Kullus, 

Alins, 

Alters 

Uter, 

Neuter, ^ 
' '^'Uterque^ 

; Uter™, 
Uterlibet, 


Feminine. 

hsec, 

ilia, 

ista, 

ipsa, 

ea, 

eadem, 

quse, 

qu®dam, 

qujevis, 

quaslibet, 

quaecunque, 

quse, 

aliqua, 

ecqua, 

quffique, 

quantusquseque, 

qusenam, 

quisquis, 

qu®piam, 

qusequam, 

una, 

unusquseque, 

sola, 

tota, 

amb®, 

nlla, 

nulla, 

alia, 

fdtera, 

utra, 

neutra, 

. ntraque, 
ntracunque. 
.alteimtra, . 




Neuter, 

hoc, 

illud, 

istud, 

ipsum, 

id, 

idem, 

quod, 

quoddam, 

quodvis, 

quodlibet, 

quodcunque, 

quid, 

aliquid, 

ecquid, 

quodque, 

quantusquodque, 

quidnam, 

quidquid, 

quodpiam, 

quidquam, 

imum, 

(uuusquodque, or ) 

(unusquidquo, > 
solum, 
totum, 
ambo, 
ullnm, 
nullum, 
aliud, 
alteram, 
ntrum, 
neutrum, 
utrumque, 

, > Mrarntthm,, 


do you say? the other, quod, is an adjective, and always haa 
a noun with it; as Quod templum? What temple? 

The neuter quid is used only in the nominative and accu- 
sative; as ^id est? What is it? The other cases are made 
up by the noun res, tiling; as genitive, cujus rei? of wiiat? 
dative, cui rei? to what? ablative, qua re? from wliat? 

The compounds of qui, quis follow the declension of those 
pronouns. Qui is always placed first in etymological com- 
position; quis may be first, middle, or last. Observe that 
ecquis and aliquis make the feminine gender of the nomi- 
native case singular, and the neuter of the nominative 
and accusative cases plural, in qua. 

Aliquis, some. 


Singular, 

N, Aliquis aliqua aliquid 

or aliquod 

Ac, Aliquem aliquam aliquid 

or aliquod 

Ah. Aliquo aliqua aliquo 


N, Aliqui 


Plural. 

aliqu® 


aliqua 



mU, 

mSum, 


m, 

tiium 

siiS, 

siium, 

Cujtls, 

cujS, 

ettjum, 


G. AliquSrum aliquSrum 
P. Aliquibus. aiiqueis, or aliquis. 
Ac. Aliquos aliquas aliqua 

Ab. Aliquibus, aKqueis, or aliquis. 
(4) The Possessive Pronouns (or pronominal adjectives) 
are declined like adjectives. Therefore decline 
as BSniis, 

my, mm. 
thy, thine, 

Ms, her, its, their own, 
whose-, lohosef 

MSus has vocative masculine mi. Tiius, siiiis have no 
vocative. 

as Nig^r, 

*Nost§r, nostrS, nostrum, our, 

*VestSr, vestrS, vestrum, your. 

•With these five adjective pronouns the substantive is generally 
expressed. 

as Felix, 

cujatis, of what country f 

nostratis, of onds own country, native. 

vestratis, of your country. 

The following table comprises nearly the whole of the ad- 

jective pronouns, arranged in related classes, with their most 
general significations carefully discriminated: — 


this (^person or thing present or mar the speaker), 
diat \person or thing yonder at a distance), 
that {person or thing near the person addressed), 
the very, the self-satm, 
this or that or the same, 
the very same as. 

which, what (relative), referring to kind, condition, or 
a certain one (or more) known; some (not all), 
any you choose (of supposed persons). 


Cujas, 

Nostras, 

Vestras, 








whatsoever. 

what (interrogative or indefinite), referring to a name required, 

some om; some (at all events, even if not many or much). 

who? what? whether any, any one? 

eadh, every (of real persons), 

how few? 

what then ? 

whatsoever (of many). 

any one soever; some one or other 

any one (of many), 

one (of many). 

each one, 

only, sole, 

the whole, entire. 

both (halves) taken iogethfCr. 

any (of many). 

no one, no (noTie of many). 

another (of many). 

the other one (of two). 

mther, whichever of (the two), 

neither (of two), 

^eagh (of^o); hath the one and the other, 
whichsoever (of two). 

^ im or the other. / ■ 

' 0th^r one (of any two) you prefer. 

(gfvm§ ^d)y^pieaee. . ■' ' ^ ' ■'/ . ' ' f, ^ • ' 
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Mms^ tuvs^ suusy noster^ and vester are used when action 
or possession is signified; as mem pater j mj isMmi 
demdero tmj He favours thy deske; but they are used in 
the genitive ease when a person is signified; as Languet de- 
nderio tui. She languishes for want of you. They also take 
after them such genitives as solmsj %mm, duomm, 

inum, omnium, plurmm,pauGor%mj mjusque, &s well as the 
genitive cases of participles; as Dm mea unius opera rem- 
publicam esse salmm, I said that by my single service the 
republic was safe (Cicero). ; 

Is, ea, id; talis, is, e; tantus, a, um, and tot are respectively ; 
the demonstrative or antecedent pronouns to qui, quce, quod; ■ 
qualis, is, e; quantus, a, um, and quoi. 

Qui means which 1 (exactly); qualis, which (in point of 
quality), of which sort? quantus, (in point of magni* 
tude), of which size, how great? which (in point of num- 

ber), how many? Their relatives, idem, talis, tantus, and tot, 
mean, respectively, such (exactly) ; such (in quality) ; such (in 
size); such (in number). TaLis . . . qualis; tantus . . . quantus 
are often translated into English by ‘^ such * • • a.s;” and 
therefore wle require to note particularly whether such signi- 
fies of such a sort (quality), of such a size (magnitude). 

is used of two conjointly when the things referred 
to are naturally a pair, or are so conjoined that what is said 
of them is not true of each singly, but only of both taken 
together. Uterque is used of each of two individually, 
with regard to things which are not naturally conjoined 
as a pair, but may be spoken of in any particular relation 
as a pair. 

Bdderlein says amho regards the two as halves, as 

wholes; hence amlo always takes a verb in the yirndk, uterque 
either a singular or a plural one. 

The following are indeclinable:— so many; totidem, 
just so many; qmt, as many; aliquot, some; quotquot, how- 
ever many. 

Some of the foregoing pronouns adjective are better (be- 
cause more briefly) translated by such English pronouns as 
will convey the same sense With sufficient clearness; thus he, 
she, it, him, her, they, and them are frequently the best equi- 
valents of any one of the demonstrative pronouns, as they are 
sometimes called, hie, ille, iste, ipse, ox is, m their respective 
genders, numbers, and cases, ^i, which is called the pro- 
noun relative, may, in the same way, generally be translated 
in the masculine and feminine gender by who or whom, accord- 
ing to the case; quicunque and quisquis by whosoever, dec.; 
and quis, the interrogative, with its compounds, by whom? 


The following examples, drawn from various sources, wHl 
provide ample illustrations of the use, signification, and form 
of these pronouns. In studying them we would strongly ad- 
vise the student, that (1) by careful search in the foregoing 
declension-tables, he should fix upon and ascertain the pre- 
cise forms in them which resemble the pronouns in these 
examples; (2) by looking at the noun accompanying it, de- 
cide upon the number, gender, and case of each pronoun 
employed, and fix that and the reasons which lead to the 
decision firmly in the memory; and (3) by referring to the 
translation given and the remarks made above on the special 
uses and implications of the several pronouns, see what par- 
ticular remark lias application to each sentence as he proceeds 
to investigate it: — 


Hie homo, 

this man. 

Hsec foenuna, 

this woman. 

Hoc regnum, 

this kingdom. 

Hie dies, 

this day. 

Vir qui, 

ike mam who. 

Foemina quasi. 

the woman who. 

Negotia quae, 

a business which. 

Ego qui, 

I who. 

Nos qui, 

we who. 

Tu qui, 

thou who. 

Vir quern, 

the man whom. 

Vixi quos, 

the men whom. 

Mulier quam, 

the woman whom. 

Mulieres quas, 

the women whom. 

Cujus victorise 

of whose victoTV. 


Hoc tnmultn, 

Quo casu? 

Eas regioQes, 

Negotium quod, 

Huic Miltiadi, 

Exortus hujus diei, 

Ipsum hoc membrum 
Hoc responso oracuil. 

Incolas ejus insuiss, 

Voluntate eorum, 

Nostrates philosophi, 

Nostratia verba, 

Ipsamm urbium, 

Cujus ratio, 

Mulieres quarum, 

Locum quendam, 

Adventu horum, 

Anime mi, 

Cujus cards hie est? 

Quibuscum ambulas? 

Quis hunc altum munim sedificat? 
Quid amabilius virtute ? 

Alter oculorum. 

Unus di^torum, 

Ipse ego or ipse egomet, 

Tute ipse, 

Rex ipse, 

Virtus ipsa, 

Ipsum periculum, 

Ipse dixit, 

Quod nomea, 

Qui casus, 

Quis casus ? 

Quid tibi nomen est? 

Quis fuit igitur? 

Oui quam civi, 

Quis homo est ? 

Aliquod monstrum, 

Aliquid monstri, 

Ma^us ille Alexander, 

Ego videor mihi, 

Amo me, 

Hi sui juris sunt, 

Libris me delecto, 

Osesar me invitat, 

Justitia propter sese coleuda est, 

Trahit sua qaemque voluptas, 

I Triginta dies eraat ipsi, 

Hi non sunt multi, 

Virtus est per se ipsa laudabilis, 

Quod quique obliget id quisque 
teneat, 

Ecquis me ho-die vivit fortunatior! 

Non semper idem fioribus est color, 

Nicias tua sui memoria delectatur, 

Ego ipse cum Platone, non invitus, 
erro, 

Ipse se quisque diligit, 

Miltiades ipse pro se dicere non 
potuit, 

Nos debemur morti, 

Solon qni scripsit, 

Arbor quaa floret, 

Ccelum quod omnia tegifc, 

Quod honestum id utile est, 
Oderunt eum quern metuuut, 
Arces quas condidit, 

Sceptrum quod gesserat olim, 


in this brawL 
by what accident f 
these regions, 
an affair which, 
to this Miltiades, 
the dawn of this day, 
his very limb itself, 
on this reply of the oracle, 
the inhabitants of this island, 
of their own will, 
the philosophers, of our own 
country. 

the words of our own country, 
of these very cities, 
the reason of which, 
the women of whom, 
which (^particular') place, 
by the arrival of these. 

0 my soul, 
whose dog is this ? 

with whom art thou walhingf 
who is building this high loallf 
what is more lovely than virttief 
one of the (two) eyes, 
one of the (teri) fingers. 

1 myself, 
thou thyself, 
the king himself, 
virtue itself or herself, 
danger itself. 

he himself speaks, 
which name, 

which (hind of) chance, 
what chance (at all)7 
what is thy name f 
who was it then f 
to any citizen, 
who is this man? 
some monster, 
something of a monster, 
that great Alexander. 

X seem to myself, 

I love myself, 
these are Ms rights, 

I delight myself with boohs, 
Ccssar invites <m. 
justice is to be practised for her 
own selffs sake. 

his own (special) pleasure at- 
tracts each om. 

thirty days there were them- 
selves (s= complete), 
these are not many, 
virtue is praiseworthy for her 
own very self 

that which belongs to everyone 
everyone may hold, 
who lives to-day more forturmte 
than I! 

flowers have not always the same 
colour. 

Nicias is immensely delighted 
with thy remembrance of Mm. 
I myself err, not unwilliugly, 
along with Plato, 
everyone loves himself, 
even MilUafks could not speah 
for himself, 
we are due to death. 

Sohn who wrote, 
the tree which flourishes, 
heaven which covers everything, 
that which is homst is useful, 
they hate him whom they fear, 
the towers which he built, 
the sceptre which he once bore. 


Pronouns enter into composition one with another and with 
other words in several ways; among others (1) by reduplica- 
tion, as meme, tete, sese, quisquis; (2) by comMnation, as 
Mcce (Me, hie), illie (ille and hie), istic (tste and Me), alter- 
uter, unusquisque, &c. ; (3) by prefixes, as ediguis (from edius), 
equidem- (ego, quidem), ecquis, (en or ecce, behold), neuter 
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(n€ and uter), nullm {nsy uUm), &c.; (4) by affixes, of which 
the following is a list with examples:— 

Dem, mm, pse, pte, te are added to pronouns to give them the 
added force of “ self ’’ and ‘‘ own ” in English ; as— ■ 

Dem to is, as idem from isck-m; so to numerals and adverbs, as 
toiidem, item (for itadejn) ; taMumdem, tandem (for tamdemy 
Met to the personal pronouns epo, tu, sui (especially before ipse), 
and to their possessives in all cases (except the genitive plural), as 
ep&mt, temty semet; for tumet tute is used. 

iVhjw to qnis, qui, ecquis, and mmquis, to make them more 
strongly interrogative. 

Pse to pronouns of the third person, as ipse for ispse, 

Pte to the possessives meua, tuns, suns in the ablative case, as 
ffiedpte, sndpte. 

Te to pronouns of the second and third person, as tute, iste, 

Pcm is demonstrative, as ia quidam, a certain one; quondam 
(jquomdam), at a certain time. 

Idem to tot, as totidem; to tantvm, as tantumdem, 

Piam and qmm are added to quis; piam affirmatively, as qnzs-' 
piam; qmm negatively, as quisquam, 

Que (in the sense of every); qmsque, every one, uhique, every 
where, CMffigwe, every when, every whence. 

Cunqne, at each time (cnmque) to qui; as quicunque, whosoever; 
BO qualiscmqm, of what sort soever, quotcunqm, how many soever, 
utcunqne, when or howsoever, uhicunque, wheresoever, quandocunqm, 
whensoever, undecunque, whencesoever, quocunque, whithersoever. 


PHYSIOLOaY.— CHAPTEB IT. 

THE MosaLES AND HuscutiAB ACTION (continued), 

The head is a practical illustration of a lever of the simplest 
•sort, ^.6. one in which the fulcrum is placed between the two 
opposing forces of weight and power. [See HAonjEAXi 
Philosophy, p, 212.] The skull is balanced on the double 
pivot (which, however, is practically one) supplied by the two 
upper cervical vertebrae— the atlas and the axis; and the 
muscles which concur (1) in steadying the head, (2) in moving 
it sideways, (3) in raising and lowering it, and (4) in governing 
its rotatory movements, are, in their respective antagonistic 
action, alternately weight and power. These are the muscles 
on the explanation of which we are now engaged. 

There are three muscles on the throat which pull it down- 
ward: (1) the sterno-hpoideus, a broad, flat, ribbon-like muscle, 
passing from the sternum (or breast-bone) to the os-hyoides 
(or bone of the tongue). (See Plate VII., figs. 4 and 5, a a); 
it pulls the throat directly downward. (2) The sterno- 
tkproidms (d, fig. 4), a fiat, smooth, ribhon-Iike muscle, thicker 
and fleshier than the former, and very uniform in bulk; it 
passes from the sternum to the thyroid cartilage, and pulls 
the throat downward. (3) The omo-hyoidmsQ), fig. 4), a 
long, slender muscle, reaching from each shoulder to the os- 
hyoides, If either muscle acts singly, it pulls the throat to 
one side; if both act, one on each side, their power is equally 
balanced, and they assist the two former in pulling the throat 
directly downward, and at the same time press the windpipe 
a little downward and backward. These three muscles are 
almost continually in action, and are only completely relaxed 
when we are eating. It is their relaxation which permits of 
deglutition. 

Pour muscles on the neck pull the throat upward: — (1) The 
mylo-hyoidms (y, figs. 4 and 9), a fiat, broad muscle (arising 
from the whole semicircle of the lower jaw), divided by a tendi- 
nous white substance down its middle, in a line with the chin, 
and inserted at the base of the os-hyoides at the root of the 
tongue. Some anatomists reckon this muscle, thus divided, 
as two distinct muscles. (2) Genio-hyoideus (k, fig. 4), a neat 
pair of muscles, beautiful and radiated, originating from a small 
tubercle behind the chin, implanted into the basis of the os- 
hyoides. The sub-maxillary gland lies between this muscle 
and the omo-hyoideus, and, in the middle, the duct of the 
gland pierces the membrane of the mouth, to open beneath 
the root of the tongue. The mylo-hyoideus and genio- 
hyoideus move the bone of the tongue forward and upward 
when the lower jaw is fixed; but when the os-hyoides is fixed 
by the muscles that come from the sternum or breast-bone, 
they pull the jaw downward. (3) The ttylo-hyoideus (y %. 7) 
is one of three beautiful slender muscles which, rianfi: about 

' , , . .'‘I’' ' 


the middle of the styloid process, is fixed into the side of the 
os-liyoides. Its fibres split above its insertion and form a 
neat small loop for the passage of the tendon of the digastric 
muscle. One of the other two styloid muscles is inserted 
into the pharynx, and the other into the tongue; their 
common action is to draw back the tongue and pull up the 
throat. (4) The digastricm (//, fig. 4) is a double-bellied 
muscle; the one, taking its rise from the root of the mastoid 
process, proceeds obliquely forward and downward, passes by 
the side of the os-hyoides, slips through the loop of the stylo- 
hyoideus, and is fixed by a tendinous bridle to the side of the 
os-hyoides; and then, turning upward towards the cliin, ends 
in a second fleshy node, which is inserted into the lower jaw 
on the inside of its circle. This muscle, along with the stylo- 
hyoideus, pulls the throat upward and backward. 

There are seven muscles of the throat that move the parts 
and the cartilages of the larynx or windpipe upon each other: 
— (1) The hyo-thyroideus goe% from the thyroid or shield-like 
cartilage — which lies in front of the larynx, and constitutes 
that prominent bulge (in men) called pomum Adami (Adam’s 
apple)— to the os-hyoides, and compresses and shortens the 
windpipe. (2) The crico-thvroideus (e, fig. 6) passes from the 
upper edge of the cricoid (nnydike) to the lower margin of 
the thyroid cartilage, and is also a compresser and shortener. 
(3) Arytenoideus traTmersm arises from almost the whole 
length of one of the arytenoid cartilages, and is 

inserted to the same extent into the other. It contracts the 
glottis by drawing these cartilages towards each other. (4) 
Arytenoideus 6bliquus{d, figs. 10 and 11) rises from the root 
of one arytenoid cartilage, goes obliquely into the other, draws 
them together, and closes the glottis, (5) Crico-arytmioidem 
posticus (a, fig. 10), a small pyramidal muscle arising from the 
back part of the cricoid, is inserted into the posterior portion 
of the thyroid cartilage. It rolls the arytenoid cartilages 
directly outward, lengthens the slit of the glottis, and widen- 
ing it, produces some of the most delicate modulations of the 
voice. (6) Crico-arytenoideus lateralis (5, fig. 11) comes from 
the sides of the cricoid, and is implanted into the arytenoid 
cartilage. It rolls them inwards and closes the lips of the 
rim of the glottis. (7) The thyro-arytenoidms (c, fig. 11), 
rising from the posterior surface of the wing of the thyroi4 
is implanted into the anterior part of the arytenoid cartilages. 
It pulls them forward and sideways, slackens the ligaments, 
and thus renders the tone of the voice lower. 

The following muscles belong to the palate and pharynx: 
— (1) Azygos mulce [q, fig. 8), in the centre of the velum 
pendulum palati, or that curtain which hangs at the back of 
the throat. There is a small depending pap or point of flesh 
called the pap of the throat. The azygos uvulm is the only 
muscle belonging to this pap, and pulls it upward to keep it 
out of the way of the morsel about to be swallowed after 
mastication. (2) Levator palati mollis (p, fig. 8), rising from 
the os-petrosum, the Eustachian tube, and sphenoid bone, 
spreads over the curtain of the throat. It pulls up the 
curtain when food is to be swallowed, and prevents the food 
from passing up to the nostrils by extending the velum or 
curtain backward, protecting the passage. It also covers 
the mouth of the Eustachian tube or internal opening of the 
ear, and prevents the food from passing into it, that hearing 
may be unimpaired. (3) Tensor palati (o, fig. 8) proceeds from 
the sphenoid bone and the beginning of the Eustachian tube 
at the back part of the mouth; it runs along that tube, and, 
becoming tendinous, turns under the hook of the internal 
pterygoid process, and mounts again to the side of the curtain 
of the palate; its office is to pull down the palate, and by 
stretching it to make it tense. (4) Constrictor istkmi 
faucium begins from the root of the tongue on each side, 
extends to the middle of the curtain, and terminates near the 
uvula. The semicircle wliich this expansion describes forms 
the first arch that presents itself to the eye when we look 
into the mouth. This muscle pulls down the curtain and 
elevates the root of the tongue to meet the veil. (5) Falato- 
pharyngeus, forming the second arch of the throat, begins at 
the middle of the soft palate, extends round the entry into 
the fauces, and terminates in the wing or edge of the thyroid 
cartilage. The fi,rst arch belongs to the root of the tongue; 
the second to the gullet. This muscle contracts the arch of 
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Fig-, I. (c) Qeltoides 

(d) Supra spinatihs 
“ (e) Infra spinatuQ 

{f) ^eres major 


Fig, ^ (a) Fectoralis major 
(b) Latissimus dorsi 
(^) Suhsoapularis 
(h) Q^eres minor 

(i) Ooraoo-rhraGhialis ; also fig, -4 
(k) Sioeps flexor Guhiti; alsof.gs* 
4 , and § 


Fig^ S, (to) Flexor oarpi radialis 
( 0 ) ulnans 


Fig, 6. (a) Supinator radii longit^s 
** (h) “ brevis 

(/) Fxtensor digitorum oommunis 
(g) ossis metaoarpi polUois 

{h) Frimi internodii polliois 
** (i) Beoundi “ “ 

“ (m) 'Anconeus 

** (p) Extensor oarpi radialis longior 

** (g) brevior 

(r) “ ulnaris 



F'ig. 8, (J) ^rioeps extensor ouhiti; also 


Fig, 4> (i) Ooraoo-'hraGhialis ; also fig, Si 
tt triceps extensor oubiti; also 

flg^ S 

(k) §ioeps flexor oubiti; also figs. 
^ and 5 

0) S'^aohialis aniiaus; also fig, § 


Fig. S, {a) Flexor digitorum suhlimis per-' 
foratus 

(e) Flexor brevis polliois 

(Ic) gioeps flexor oubiti ; also figs. 

^ and 4 

Qc^) fldduoior polliois ; also fig, 10 
( 1 ) S'^aohialis antious; also fig. 4 




Fig, 7. (a) (Pronator radii teres 

** (h) quadratus 


Fig. 8, (b) Flexor digitorum profundus 
peiforans 

(.i) Flexor longus polliois 
(j) flhductor polliois 


Fig* P^(ooo) Lumhrioales 

“ {k) Flexor ossis metacarpi polliois 

'' (l)flbduGtor minimi digiti 
(m) fldduotor “ ‘‘ 


Fig, 10, (h*) fidduotov polliois; also fig. § 
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the fauces or gullet, and assists m closing it on the food 
passing down the oesophagus, on its way to the stomach. 

There are three muscles that move the scapula, or shoulder- 
blade, upward andhackward:— (1) The ^mj?mMs(Plate VI., S) 
is one of the most beautiful muscles of the body; the two con- 
joined, one on each shoulder and on the neck, extend from 
the tip of the one shoulder to the tip of the other, and from 
the nape of the neck down to the loins. When they reach 
the top of the neck they become tendinous, and are named 
Ugamenti nuchm, or ligaments of the neck. From this 
point down the neck the trapezius does not lay hold of the 
spine, but does so when it reaches the two last vertebrse of 
the back. It is implanted into more than one-third of the 
collar-bone next the shoulder, into the tip of the acromion 
or shoulder-top, and the whole length of the spine, from 
which the acromion rises. But its fibres, issuing from along 
the neck and back, and converging almost to a point, have 
very different effects, according to the different fibres that 
act. It moves and roUs the scapula, pulls the head back- 
ward, bends the neck, and is a powerfid muscle of respiration. 
(2) Lemtor scwpulm (^1) is a small thin slip of flesh, arising 
from the four or five uppermost vertebrae of the neck, by three 
or four and sometimes five distinct heads. These heads join to 
form a thin flat strip of muscle about 3 inches broad, which 
is fixed by a flat thin tendon to the upper corner of the 
shoulder-biade. This muscle pulls up the scapula when we 
shrug our shoulders. (3) Mkomhoideus {22, 23) arises first 
from the three lower spinous processes of the neck, and is im- 
planted into the base of the scapula; and second, from the 
spinous processes of the first four vertebrae of the back, and 
runs into the base of the scapula. It has been sometimes 
reckoned two muscles, the major and minor. It raises the 
shoulder-blade, and carries it backward. The muscles that 
move the scapula forward come from the breast, upward from 
the neck, backward from the spine, and downward from 
the ribs. 

Three muscles move the shoulder-blade downwards and for- 
ward: — (1) Serratus major anticus (Plate Y., tt) arises from 
eight ribs, by distinct portions from each rib, and lies on the 
side of the chest. The distinct portions betwixt the ribs are 
called digitations or fingers; but the chief part of the muscle 
lies under the shoulder-blade, where it is thick and fleshy, 
and forms part of the cushion on which the scapula glides. 
It terminates in the whole length of the hne, called the base 
of the scapula. When the entire muscle acts, it pulls the 
shoulder-blade downward and forward; when only the lower 
portions act, they pull the lower angle of the scapula forward; 
when the upper part acts along with the pectoral muscle, the 
tip of the shoulder is fixed and pulled towards the chest, 
and the lower comer of the scapula is rolled backward. But 
its most important action is to raise the ribs in breathing. 
(2) The pectoralis minor lies under the pectoralis major, 
close upon the ribs. It sometimes arises from the third, 
fourth, and fifth ribs; sometimes from the second, third, : 
and fourth; and sometimes only from the third and sixth. 
Its three digitations are very thick and fleshy, and converge 
into a smaller muscle, terminating in a point attached to the 
apex of the coracoid process. It pulls the coracoid process 
forward and downward, and rolls the shoulders. (3) Sub- 
clavius takes its rise by a fiat tendon from the cartilage of 
the first rib, and becoming fat and fleshy runs betwixt the 
first rib and the collar-bone. It is inserted along the whole 
clavicle, beginning about 2 inches from the sternum, and 
pulls the shoulder downward. The shoulder-blade is moved 
upward by the levator scapulae and trapezius; backward by 
the rhomboideus, and the middle portions of the trapezius; 
downward and backward by the lowest order of fibres in the 
trapezius; downward and forward by the serratus major 
anticus; directly downward by the serratus, assisted by the 
subclavius, balanced by the trapezius; and directly forward 
by the pectoralis major, which is described below. 

The arm is joined to the body by numerous powerful 
muscular ligaments. The muscles that move the shoulder- 
blade lie upon the trunk, those that move the arm lie upon 
the shoulder-blade, those that move the forearm lie upon the 
arm, and those that move the hand and fingers lie upon 
the forearm. But as the arm requires easy circular motions, 
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it has a multiplicity of joints to perform them. It has the 
wrist, for turning it round; the elbow, for its hinge-like 
motions; and the shoulder-joint, on which it rolls. To assist 
all these the movable shoulder-blade becomes the centre of 
their motions, for after a certain point, of elevation the 
motion of raising the arm is performed by the action of 
the scapula upon the trunk. When our shoulder-bone is 
raised to a horizontal position it is checked by the acromion 
or upper part of the shoulder-joint which hangs over it; and 
if we elevate our arm still higher, the scapula rolls, turning 
upon the point of the clavicle or coUar-bone, and as it turns 
it glides easily upon those muscles which lie like a fleshy 
cushion betwixt it and that part of the trunk over which it 
is so usefully placed. 

There are nine muscles employed in moving the humerus, 
or shoulder-bone: — (1) The 'pectoralis major (Plate Y., r) is a 
large, thick, fleshy muscle, covering the whole of the breast. 
(2) The latismnus dorsi (Plate YIII., fig. 2, h) is the broadest 
muscle of the back, and largest of the body. These two muscles 
shape the arm-pit; the former, wliich constitutes the anterior 
border of the arm-pit, pulls the arm forward, lays it upon the 
breast, and supports loads laid on the arm; the latter, when 
the arm is raised, brings it downward, as we do in striking a 
blow with a hammer; or downward and backward, as when 
we knock with the elbow; or rolls the arm inward and back- 
ward, as when we turn the palm of the hand behind our back. 
The edges of these two muscles receive the pressure of the lame 
man’s crutches. When both muscles act the arm is pressed 
directly downward, as when we rise from a seat or carry a 
bundle under the arm; and by their action we can raise our- 
selves over a beam by leaning on our liands. (3) The deltoides 
(Plate YIII., fig. 1, g) is the first. of those muscles which arise 
from the shoulder-blade, and are inserted into the shoulder- 
bone or humerus; it is tliick and fleshy, covers the top of the 
shoulder, and fills up the space betwixt the acromion and bone 
of the arm. It has three separate bundles of fibres, meeting 
about one-third way down the humerus, and forming a short, 
flat, strong tendon, almost surrounding the bone. The guards 
in fencing are chiefly performed by the three bundles of fibres 
belonging to this muscle, and they are also the most powerful 
rotators of the arm. (4) Coraco-hrachialis {%, figs. 2 and 4) 
arises from the coracoid process of the shoulder-blade, and is 
inserted by a short tendon into the os-humeri (or arm-bone) 
nearly at its middle. Its action is to elevate the arm upward 
and forward, and to pull it towards the side of the body. It 
is therefore an imperfect rotator. (6) Supra spinatus {d, fig. 1) 
fills the hollow of the shoulder-blade above the spine, and is 
inserted into the upper part of the great tuberosity on the head 
of the shoulder-bone. Its action is to raise the arm directly 
upward, and at the same time elevate the capsule of the 
shoulder-joint. (6) Infra spinatus {e) is like the supra spinatus- 
in every respect, and assists it in its action. (7) Teres mimr 
(A, fig. 2) co-operates with the supra spinatus and infra spina- 
tus, and assists them in raising the arm. (8) Teres major 
(/, fig. 1) is thicker and longer than the tet'es minor, and lies 
a little lower down on the edge of the shoulder-blade. It 
performs the same kind of rotation of the arm as the latissi- 
mus dorsi, and draws the humerus backward and forward, (9) 
Suhscapularis {g, fig. 2) lines all the cavity of the shoulder- 
blade Iflre a cushion, and assists the teres major and latissimus 
dorsi; it pulls the arm backward and downward, raises the 
capsule, and strengthens the joint. Those muscles which are 
implanted above the head of the shonlder-bone are designed to 
elevate the arm; and as the supra spinatus, infra spinatus, and 
teres minor are inserted into the great tubercle of the humerus, 
they must therefore raise the arm when they are in action. The 
deltoides, whose insertion is a little lower down than these, 
performs the same action with greater power; but, as the 
subscapularis is implanted into the opposite side, or lower 
part, of the head of the shoulder-bone, opposite the former 
muscles, it must draw the arm directly downward and back- 
ward. The pectoralis major and coraco-brachialis are in- 
serted into the outer edge of the bicipital groove of the 
humerus, in one direction, and pull the arm inward, and 
towards the side, and forward. But as the latissimus dorsi 
and teres major are inserted into the inside, or lower part of 
the same groove, they pull the arm directly backward, and 
29-30 
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roll the palm inward and backward. The shoulder-joint splenius. The obliquus superior and inferior perform the 
receives greater strength from its numerous muscles than its short quick turnings of the head. 


ligaments. The former are contractile, firm, and enduring; 
the latter elastic, yielding, and apt to rupture. 

There are two flexor muscles for bending the forearm: — 


The posterior muscles of the trunk form the greater portion 
of the fleshy substance of the back: i).) quadrat%B lumhorum 
(Plate IX., fi.g. 1) keeps the trunk erect, inclines it to one 


(1) The Ucejps flesoor cuhiti (k figs. % 4, and 5), and (2) the side, turns it on its axis, pulls down the ribs, and assists 
hrachidis anticus {I, figs. 4 and 5). There are also two ex- respiration; (2) longmmim dorsi (Plate YI., 26) keeps the 
tensor muscles that stretch the forearm:— (1) The triceps trunk erect, and bends the spine backward; (3) sacro-lum- 


e^ctemor (y, figs. 3 and 4), and (2) the mcomeus (w, i 


halis (Plate YI., 27) takes a firm hold of the ribs, and not 


The uses of these four muscles are simply the flexion and only puils them down, but also assists in raising the trunk; 
extension of the forearm.” ^ ^ ^ ^ turns the neck to one side and bends 

There are thirty-one muscles situated on the forearm for it; (5) lies between the trachelo-mastoideus 

moving the radius (or its largest bone), the carpus (or wrist), and cervicalis descendens. 

and the fingers. These muscles perform supination, "prona- The surface of the back, betwixt the bulge of the ribs on 
tion, flexion, and extension. When we turn the palm of the each side of the chest, consists of innumerable hollows, pro- 
hand down, it is called pronation; when we turn it upward, cesses, and points of bone; it is tied from point to point, and 
it is called supination. These motions are performed by its hoUows are filled with unequal bundles of tendon and flevsh. 
rolling the radius (or large bone) on the ulna (or small bone) The first bundle is divided into two sets, called (1) spinalis 
of the forearm. These thirty-one muscles comprise twelve cermcalis and (2) spinalis dorsi (Plate YI., It lies along 
flexors and nine extensors, and ten other muscles, varied in the whole length of the neck and back, and raises the spine. 


action, seated in the hand. 


I The second bundle is called semi-spinalis dorsi; the third, 


Of those thirty-one muscles (1) the palmaris longus, the rmltifidus spinoe, keeps the spine from ben<hng too much 
fiextor carpd radialis (?i, fig. 5), and flexor carpi vlnaris (o) are forward; the fourth and fifth, mter-transmrsalis and inter- 
the three principal flexors or benders of the wrist. (2) The spinalis^ are useful in assisting us to perform the lateral and 


exUmoT carpi ulnaris (r, fig- 6), the extensor radudis Ion- 
gior {p)y andL extensor radialis oremor (q) are the tliree prin- 
cipal extensors or stretchers of the wrist. (3) The chief pro- 


twisting motions of the loins. There are other two bundles, 
called inter-tramversalis-cermcisy and priore8-laterali% which 
complete the total number. All these muscles render the back, 


nators of the hand are the pronator teres {a, fig. 7) and the but especially the spine — which they clothe with flesh — firm, 
pronator quadratus {h), (4y The supinators of the hand are smooth, and elastic. 

two: the supinator longus {a, fig. 6) and supinator hrevisifl). There are other five muscles, lying on the fore part of the 
(5) The long flexors of the fingers and thumb are the foUowing; head and neck, which complete the catalogue of the muscles 
—flexor digitorum suhlimis perforatus {a, fig. flexor digi- belonging to the spine: (1) rectus internus capitis major ^ (2) 
toTum projundus perfarans \by^g, 8), the lurnhriciales, four in rectus internus minor ^ (3) rectus capitis lateralis, (4) longus 
number (ccc, fig. 9), flexor longus poUiois {d, fig. 8), and colli, (p) scalenus. The first four muscles pall the neck to 
(e, fig, 5). (6) The extensors of the fingers one side when acting singly; but when acting doubly, they 
are the extensor communis digitorum (/, fig. 6) extensor bend down the neck and head. The scalenus throws the 
minimi digitL (7) The extensors of the thumb, the extensor head backward, that the chest may be more powerfully raised 
ossis metacarpi poUiois (g, fig. 6), primi internodii pollids in coughing. 


(A, fig. 6), and secundi internodii pollids {i, fig. 6). Three 
other muscles of the thumb are the ahductor pollicis Xj, fig. 8), 
flexor ossis metacarpi pollids (h, fig. 9), and adductor pot- 


The muscles of the abdomen or belly are five on each side: 
(1) the ohliquus externus descendens (Plate Y., n v), on each 
side, covers all the abdomen with its fleshy fibres, and also the 


lids {h, fig. 5). The little finger has also three muscles: fore part of the abdomen with its wMte expanded tendon; 
abductor minimi digiti fig. 9), flexor minimi digiti, and its fibres run obliquely from above downward and inward. 
adductor minimi digiti (m, fig, 9). AH the muscles that (2) The obliquus internus ascendens, within the last muscle, 
arise from the inner knob or condyle of the arm-bone are arises chiefly below in the haunch-bone, and all its fibres run 
flexors. All those originating in the external condyle are from below upward. (3) The lies under ail the 

extensors. Those inserted into the radius turn the wrist by other muscles next the abdominal cavity ; its fibres run across 


roUing the radius on the ulna. 

The whole of the back is covered with strong muscles re- 


and round the abdomen. (4) The rectus (Plate Y., w w) runs 
on the fore part of the belly, in a straight line from the os- 


lated to the arms, ribs, and spine ; but the muscles appropriated pubis, or share-bone, to the sternum or breast-bone. (5) The 
to the ribs, which perform no other function than respiration, pyramidalis (Plate Y., ^e?) is a small conical muscle, arising 

are (1) the serraius posticus superior, which comes from the from the os-pubis, and having its apex turned upward. 


neck, extends over the ribs, and pulls them downward. 


These five abdominal muscles make an external covering. 


The serratus inferior posticus, which comes from the vertebrae They sujjport and contain the bowels. They also bend and 
of the loins, lies flat on the lower portion of the back, and turn the trunk, and fix it firmly for the stronger action of 
pulls the^ ribs downwards. (3) The twelve levatores costarum, the limbs. They keep the body steady in raising weights, 
which arise from the transverse processes of each vertebra of bearing loads, and, alternately with the diaphragm or midrifl 
the back; and each , muscle going down to the rib below, (that internal muscle which separates the abdomen from the 
raises it up when in action. (4) ' intercostal . muscles, chest), they perform respiration. When the diaphragm 

external and internal, M up the spaces, crossing each other presses down the bowels and enlarges the chest we inspire, 
betwixt the ribs, and raise and depress the chest in respira- i.e. draw in our breath; when the abdominal muscles react 
tion ; to these may be added the triangularis stemi, a muscle and push back the diaphragm, the chest is compressed, and we 
that lies within the chest, and pulls the ribs downward. The let out our breath. 

muscles of the ribs are appropriated to respiration, and unite The two oblique muscles on one side, when in action, turn 
their functions with the d&phragm and muscles of the the body on its axis. But when they act on both sides, they 
abdomen. In coughing, sneezing, speaking, smelling, &c., co-operate with the rectus muscle in flattening the abdomen 
there are other ^ muscles besides these which are also and bending the body. The recti muscles pull the ribs down- 
brought into action, belonging to the locally affected or ward in breathing, flatten the body, and bend it forward. The 


irritated parts. 


transverse muscles tighten the hnea alba. The linea alba 


There are seven posterior muscles of the head and neck yet (Plate Y., i) is the common meeting of all the white, thin, flat 
UE^d^cribed: {y)splenim,if^complexus,{^ trackelo-mastoid- tendons of the abdoiminal muscles in the centre of the belly, 
(4) rectm mtmr, (5) rectus major, (6) obliquus supe^, and forms the point toward which they all act; the linea 
(7) obliguus inferior. AH these muscles more or less as^t semilwiwris (Plate Y., y) is a white circular line, produced 
. . other. The splenius, acting singly, te;ns ^he head by the meeting of aH the tendons of the abdomen on the 
,, one side;, but when both act th^.puHJhe edge of the rectus to form its sheath, and is caHed the sheath 

4oTmward. The complexus and rectus muscle; the umbilicus or navel is an opening in 

major and minor, perform neai;jLy thp saa» th^ te;<^htre of the belly or the middle of the Hnea alba. 








REFERENCE TO PLATE IX. 


I, (*^) Tensor vaginae femoris. 
„ (tW) Vertebro-iliacus. 

n (<!5) Quadrat us him borura, 

„ (/) Pectineus. 

„ (r) Sartorius. 


Ftg. 2. (d) Gluteus maximus. 
„ (i:‘) Gluteus medius. 


Fig. 7. (/) Popliteus. 
„ (5) Plantaris. 


Fig. 8. (s) Tibialis anticus. 

„ (/) Extensor longus digitorum pedis. 

„ (u) Extensor proprius pollicis. 

„ («vv) Peronei. 

„ (y) Gastrocnemius. 


Fig. j. (d) Gluteus minimus. 

„ (e) Pyriform is; also Jig. 4. 

jj (g) Gemini; also/^. 6. 

» {//) Quadratus femoris; also Jig. S* 


Fig. g. (a) Plexor longus digitorum pedis 
perforans, 

5, (8) Tibialis posticus. 

5, (d) Plexor longus pollicis. 

„ Extensor brevis digitorum pedis. 



Fig. 4. (e) Pyriformis; also^^. j. 
„ (/) Obturator interims. 


Fig, y. {It) Quadratus femoris; alsoyf^. j. 
„ (i) Obturator externus. 

5, (/^) Triceps adductor femoris. 


Fig. 6. (g) Gemini: also Jig. j. 
„ (m) SemiTendinosus. 


„ i/i) Semi-membranosus. 

„ (0) Biceps flexor cruris. 

„ {4) Gracilis. 



Fig. 10. {c) Flexor digitorum accessorius. 


Fig. II. {e) Plexor brevis digitorum pedis 
perforatus. 

„ {/) Abductor pollicis pedis. 

„ (g) Flexor brevis pollicis pedis. 

„ {/i) Abductor minimi digiti. 

,5 (/) Flexor brevis minimi digiti. 


Fig-. I2.{J) Transversalis pedis. 

„ (k) Adductor pollicis pedis. 
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The diaphragm or interseptum is an internal transverse 
vaulted partition betwixt the abdomen and chest; it is not 
only vaulted in the middle, but rises as high anteriorly as the 
breast-bone, where it commences; while its lower and back 
parts begin almost as low as the pelvis, and from the false 
ribs and the vertebrse of the loins. Although it is convex 
towards the chest and concave towards the abdomen, yet it 
becomes almost plane when it presses against the abdominal 
muscles in inspiration, but resumes its convexity when by 
their reaction it is pushed back again into the chest in ex- 
piration. Strictly speaking, there are two diaphragms — a 
greater before and a smaller behind; in the centre betwixt 
them is a strong triangular tendon, and in the fleshy and 
tendinous fibres there are several natural openings for the 
transmission of bloodvessels, ducts, and nerves, betwixt the 
abdomen and the chest Haller has justly said, The dia- 
phragm is the noblest muscle after the heart." 

The muscles that move the thigh-bone are fourteen. 

(1) Tensor mginos femoris (Plate IX., fig. 1*), (2) psoas 
magnus {a a), (3) psoas parvus, (4) iliacus intemUs 
(6)pe€tineus {j, fig. 1), and (6) the triceps femoris {k, fig. 5), 
which is subdivided into the three branches, adductor longus, 
adductor hrevis, and adductor magnus. These six muscles 
move the thigh forward, and point the toes inward. The 
psoas magnus and iliacus internus are inserted into the tro- 
chanter major of the thigh-bone, and the pectinalis and 
triceps into the iinea aspera. The first three of the re- 
mainder of these fourteen muscles are — (7) the glutceus 
maooimus {h, fig. 2), (8) glutceus medius {c, fig. 2), and (9) 
the glutmus minimus (d, fig. 3). These three move the thigh- 
bone backwards and outwards. The glutseus maximus is 
inserted into the linea aspera; the glutseus medius into the 
trochanter major, and giutasus minimus into the top of the 
trochanter. The remaining five muscles are: — (10) the ob- 
turator essternus (^, fig. 5), (11) the gemini (g, figs. 3 and 6), 
which some anatomists subdivide into two, (12) the obturator : 
internus (/, fig. 4), (13) the quadratus femoris {h, figs. 3 and 
6), and (14) the pyriformis (e, figs. 3, 4). These five move the 
thigh-bone backward, and roll it on its axis. The obturatores 
externus and internus, the pyriformis, and gemini are inserted 
into the root of the trochanter and the quadratus, betwixt the 
trochanters. These fourteen large fleshy muscles together 
assist in forming the contour of the thigh, and perform many 
of its most powerful and useful actions. 

There are four muscles that extend the leg; — (1) The 
rectus femoris (Plate V., b), (2) crurceus, (3) vastus internus 
(n), and (4) vastus externus (o). These large muscles assist 
in forming the thigh, and are all inserted by one strong tendon 
into the patella or knee-lid. But the vastus externus and 
internus also send some fibres to be inserted on the outer part 
of the head of the tibia or great bone of the leg. The knee 
being a hinge-joint these four muscles extend the leg, bend 
the thigh on the trunk, and are the great agents in running, 
leaping, and walking. There are six flexor muscles that bend 
the leg: — (1) The sartorius (r, fig. 1, Plate IX.) or tailor’s 
muscle, by which the legs are crossed, (2) gracilis {q, fig. 6), 
(3) semitendinosus (m, fig. 6), (4) semimembranosus \n, fig. 6), 
(6) poplitcms (p, fig. 7), and (6) biceps cruris (<?, fig. 6). The 
first four are inside flexors, and their tendons are inserted into 
the rough head of the tibia or large bone of the leg; they also 
form the hamstrings, and extend their flattened expansions 
downward upon the leg. The tendon of the biceps is inserted 
into the upper knob of the fibula or small bone of the leg, and 
the poplitseus is inserted broad into a ridge on the back part 
of the tibia. These muscles form part of the fleshy and ten- 
dinous substance of the ham and thigh. 

There are six extensor muscles for the movement of the 
foot ; the first four, viz. (1) the gastrocnemius (y, figs. 7^ 8), 

(2) the plantaris (z, fig. 7), (3) the solceus, and (4) tibialis 
posticus (5, fig. 9), lie on the back part of the leg; and the 
last two, viz. (5) the perinasm longm (w, fig. 8) and (6) 
perincms brevis {x, fig. 8), lie on the outside of the leg. 
These extensor muscles are useful in running, walldng, and 
leaping. There are also two flexor muscles of the foot, which, 
lying, on the fore part of the leg, when acting together bend 
it, viz, the tibialis anticus {s, fig. 8) and the perwmus 

The tendon of Achilles (that thick cord which is 


attached to the heel-bone, and forms the lower part of the 
hinder portion of the leg) is formed by the union of the 
solaeus and gastrocnemius muscles. There are sixteen muscles 
of the toes that move them in every direction — their names 
generally denote their uses: flexion, extension, abduction, 
and adduction, are performed by their action. (1) flexor 
longus poUicis {d, fig. 9), (2) flexor longus digitoricm pedis 
(a, fig. 9), (3) massa carnea (<?, fig. 10), (4) flexor brevis 
diptorum (e, fig. 11), (5) lumbricalis, (6) extensor longus 
digitorum pedis (t, fig. 8), (7) extensor digitorum brevis 
{v, fig. 14), (8) exteoisoT polUcis proprius (u, fig. 8), and the 
crucial Moments, (9) abductor poUicis (/, %. II), (10) flexor 
brevis pdlicis (g, fig. 11), (11) adductor poUicis ih, fig. 12), 
(12) transversalis pedis (j, fig. 12), (13) abductor minimi 
digiti (h, fig. 11), (\4i)Jkxor brevis minimi digiti (i, fig. 11), 
(15) interossei interni and externi (16) The plantaris 
aponmrosis, which is a thick membranous expansion, defends 
the sole of the foot and protects the bloodvessels, muscles, 
and nerves lying under it from external injury. 

The flexors and extensors, the adductors and abductors of 
the toes, are antagonist muscles; the flexors bend the toes 
downward, the extensors raise them upward; the adductors 
draw them inward, and the abductors outward. And much 
in the same manner the antagonists of the leg also act upon 
the foot, and move it by the ankle-joint in every possible 
direction. The mechanism of the leg and foot is beautiful 
and perfect, and nothing that science has invented can equal 
its elegance and utility. By the simple and combined action of 
a few bones and muscles we climb, walk, run, leap, dance, &c., 
and perform innumerable graceful and extraordinary feats. 

On some parts of the body — particularly the temporal 
muscles, the abdomen, the back, the arms, and thighs — a 
strong broad fascial (ix, sheet-like) membrane is spread. 
This is done to protect, cover, and give them firmness. 
This partial covering, by its gentle and powerful expan- 
sion, defends the internal parts from injury, and facilitates 
muscular motion. The human body, in a healthy state, is 
powerful or weak in proportion to the strength or exhaustion 
of the muscles. Muscular exercise increases muscular power; 
muscular inaction produces muscular debility. If muscles 
are .actively and constantly employed, they become more 
powerful than if accustomed to inactivity and rest. The 
brawny muscles of a blacksmith’s arm are stronger than 
those of a lawyer’s clerk. 

The muscles, as we have said, are the organs of locomotion. 
They plainly fall into two great classes — (1) voluntary, and 
(2) involuntary. They might almost also be classed as (1) 
external, and (2) internal We have described each in con- 
siderable detail, and we present to the student Engravings 
of them which will help him greatly to understand the posi- 
tions and functions of the most important muscles of the 
body. It would, of course, be impossible to represent every 
muscle in these illustrations without greatly exceeding our 
limits. Of those muscular parts of the frame which are not 
used in bringing about change of place, but are employed 
in effecting intercliange of matter, and are not (in any great 
measure, at least) amenable to the will, we shall have to say 
something further hereafter. The heart is the cliief of these 
agents, and the arteries aid it in carrying on its systemic 
specialty. The middle coat of the arteries, and the entire 
heart, are muscular; and pulsation is accomplished by their 
elastic power, stimulated by the circulating blood. The 
middle coat of the stomach and bowels is muscular, and 
every person knows how speedily death is sometimes produced 
by its painful spasms. 

The muscular system, like other parts of the body, pos- 
sesses the faculty of conservation and self-reparation. The 
muscles perform their vital functions, and extract from the 
blood the individual elements only — mainly albuminoid ma- 
terial — that are required for their necessities with order, 
promptitude, and facility. We ought never, by overstrained 
exertion, to injure the tissue or tone of our muscles. When, 

, however, a muscle is exhausted or , lacerated the circulating 
blood deposits the necessary elements to preserve and repair 
it. In either case the blood supplies the elements necessary 
to the formation of muscle-fibrin fitted for its growth and 
preservation. 
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BOOK-KBlPim--CH APTEE IIL 

APAPTATIOir OS’ BOOK-KEEPING TO AGEIOTJETITBE — HEABIWGS 

OE AOOOITOTS— PORBI OF A STOOK-BOOK AND OASH-BOOK FOB 
: A, FARM. 

Mr. W. StivensoNj at one time a merchant in Amsterdam, 
who subsequently became a somewhat famous teacher of 
booh-keeping in Edinburgh, and published, in 1’762, among 
other works on the professional pursuit in which he was 
then engaged, ^ a “System of Farm Book-keeping,” laid it 
down as a maxim, “that no man can compose a right set of 
fictitious books for a merchant but he who has been con- 
cerned in real trade; none that for a gentleman’s estate hut 
he who has an estate of Ms own; none that for a farmer hut 
he who has dealt in real farming; and all the three ought to 
understand the principles of book-keeping thorougMy.” Of | 
the perfect appropriateness of the statement contained in the ; 
last clause there can be no doubt, and few would be found in- : 
clined to deny its wisdom or dissent from the acknowledg- 
ment of its truth. But if the experience of nearly a century 
and a quarter, wMch has elapsed since Stivenson wrote, is 
worth anytMng as a guide to what we may expect in the 
future, the progress of book-keeping as a study would appear 
to have little chance of attaining what was deemed most 
essential to its furtherance, for very few merchants, landed ! 
proprietors, or farmers have shown much inclination to enter | 
upon the office of instructors of those busied with affairs — ; 
commercial, rural, or agricultural — ^in the practical application 
of book-keeping to their special pursuits. Such gentlemen, 
if prosperous and successful in their avocations and employ- 
ments, are likely to he too much engrossed with the practical 
concerns demanding their constant attention to bestow much 
toil or time on the working out and perfecting of theoretical 
schemes of book-keeping for the benefit of others, and there- 
fore little inclined to embarrass their minds with the labours 
and risks of authorship; and any gentleman belonging to 
these classes who, on iDeing unsuccessful in the pursuits 
which his position necessitated, should appear as a teacher of 
the best method of insuring the safety and success of mer- 
cantile business or agricultural transaclaons, so far as book- 
keeping is concerned would not present himself under the 
most favourable circumstances to the public. It appears, 
therefore, that in this, as in other branches of study, 
theoretical teachers must — ^more especially in these days of 
the thorough adoption of the system of ffivision of labour— 
continue to propound their principles, that by them others 
may govern their practice, even though — ^perhaps just because 
— they have not been engaged in real trade, have no estate 
of their own, and have not dealt so much in farming lands as 
in informing minds. 

The principles of a subject are that body of well-ascer- 
tained truths by wMch the proper practice of any art or 
science is regulated. The principles remain the same, how- 
ever much the material subjected to their operation may 
differ. It does not make any alteration in the principle 
of keeping accounts that the things dealt in or requiring to 
be computed differ. It is a matter of no importance at aB, so 
far as the book-keeper’s business with the affair is concerned, 
whether the entries in his cash-book refer to horses, hogs, 
barley, rye, and wheat, or to hats, umbrellas, books, iron- 
mongery, or cloth. His share in the transaction is the accu- 
rate recording and due accounting for what the articles cost 
as outlay or bring as income. In the same way the sales- 
book of a draper and a farmer vary immensely in regard to 
the things bought and sold; but as to the main matter, of 
precisely recording what has been received for sale and what 
has been realized by their sale, however much the figures in 
which the accounts are kept may differ, they do not differ at 
all in the essential principle of duly and truly recording and 
summariang all that has been received and all that has been 
parted with — everything that has come in and gone out. The 

f erson who sets forth explanatorily the principles of book- 
eeping for the attainment of the most accurate and trust- 
worthy, as well as the readiest and least troublesome, mode 
of Mfilling the responsibility of this duty, may not know the 
predsie price of live stock, may blunder egregiously in quoting 
the cost of eggs, butter, flour, or ploughs at sums greatly 


differing from the ordinary market value of the things named, 
and others like them; but though the sums (imaginarily) 
received or paid for these articles may be preposterously wide 
of the mark, the way of dealing with them as sums— that is, 
the principles of accounting for either these articles or their 
money’s worth— will be equally the same as if the quotations 
made coincided with the current market 1st in yesterday’s 
newspaper, or agreed with the latest priced catalogue of 
seedsmen or agricultural implement makers or their agents in 
any town in the kingdom. 

The cMef difficulty in farm book-keeping is one wMch has 
no reference whatever to the principles of calculation in 
themselves. It is a difficulty of classification, of arranging, 
under distinct, clear, and adequate headings, all the separate 
multifarious items of plant, implements, furniture, seeds, 
produce, labour (indoor and outdoor, constant or occasional), 
poultry, dairy, and garden cost and gain, cartage, steam- 
work, feeding stock, working stock, field input and output, 
&c., wMch require to have places assigned to them in the 
farmer’s mind, and accounts contrived to overtake each with- 
out omission of any or overlapping of some. The accounts 
require to be so precisely and specially subdivided that each 
shall distinctly exclude the other, and leave no doubt under 
wliich heading any particular item of outlay or gain should 
he placed, and yet they must be so complete and extensive 
(without being perpiexingly numerous) as to include all the 
affairs involving charge and discharge, profit and loss, that 
can arise in each peculiar farm. It is obvious that no mere 
theoretical classification can be contrived which will suit all 
the exigencies of practical farm life, giving them each their 
due place in proportion to their importance in actual hus- 
bandry. The nature of each farm as to extent, situation, 
soil, cropping, store, nearness to or distance from markets, 
abundance or scarcity of labour, and many other (conceivable) 
differences, necessitates the adoption of specialties of working, 
seeding, stocking, buying, selling, &c., wMch make one 
arrangement of accounts preferable to another in distinct 
farms. Precisely the same practical difficulty arises in 
mercantile as in agricultural life. Differing businesses, dis- 
tinctions of trade outlet, multiplicity or fewness of articles 
dealt in, each and all require an adaptation of books used 
and system of book-keeping pursued, but yet the principle on 
wMch the books are kept is unaltered. Undoubtedly the 
securing of a certain and systematic division and arrange- 
ment of account-headings at once comprehensive and co- 
exclusive is a most important element in the successful 
management of either commercial or agricultoal book- 
keeping, but that depends rather on the mind and culture of 
the mercliant or farmer than the system of the book-keeper. 

The matter necessitating book-keeping and yielding the 
entries to be distributed into the various books for registra- 
tion, arrangement, and ultimate balancing is, of course, quite 
different from that dealt with in other branches of commerce 
and industry; and the details of entry, form, arrangement, 
check, and countercheck, are necessarily unlike those of what 
are more generally regarded as mercantile concerns. It is 
certain, however, that farming is in just as much need of 
good, plain, precise, and easily practised methods of account- 
ing as any other form of industrial and commercial under- 
takings. The expenditure in rent, taxes, insurances, stock, 
labour, household, &c., requires to be estimated, re^stered, 
and balanced against income from husbandry, grazing, dairy 
produce, poultry, live stock, and other sources, so that not 
only their relation one to another may be seen, but that the 
exact relation of the cost to the produce of each may be 
readily found, and, being brought into view, maybe regulated 
for the general good of the estate in accordance with its posi- 
tion, as encouraging or discouraging, in the profit and loss 
account. The avocations of farmers are so various, and the 
nature and kind of farms so different, that there must be a 
great many possible forms in which the several accounts may 
be classified, and of headings under which the entries may be 
made. In large farms very minute subdivisions may (and 
probably would) be necessary, and a large number of distinct 
forms may be advisably employed to secure that accurate 
accounting which the great interests involved in such exten- 
sive undertakings demand; while in small farms a less num- 
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Iber — each mcludiHg more classes of items under it — might 
perfectly well answer the purpose. It is never to foe for- 
gotten, however, that the more minute and del^ite the 
classification of entries can foe made — unless cumbersome in 
their details and difficult in the calculations they involve — 
the clearer the view of the state, progress, and loss or gain of 
each of the separate interests relative to the whole really 
becomes. One farmer, for instance, may foe contented to 
arrange a given series of transactions under the single head- 
ing grain; another might distribute this under the separate 
headings of wheat, oats, barley, beans, pease, or beans and 
pease combined. So, one may keep under one heading — 
live stock— -all that related to stock bought, stock sold, 
stock bred, losses of stock, stock taken in to feed, stock 
sent out to feed, &e. These are matters which may safely 
be left to the judicious thoughtfulness and growing experi- 
ence of a man who recognizes the one vital principle, that 
the cost price of an article includes all that has in any way 
been expended upon it (money or money’s worth) to bring it 
from what it was to what it had become when it was sold, or 
otherwise parted with; and that the profit gained upon an 
article is the difference between the price got (with all the 
expenses and disbursements, direct and indirect, attendant 
on its sale) and that cost price, and who therefore takes care 
to note down and distribute aright, all over head, not only 
all that he receives, but everything that he disburses. AU 
accounts are kept either of (1) money, or (2) of money’s 
worth, t.6. stock, property, or possessions of every possible 
kind having exchangeable value. The latter, whether con- 
sisting of seed, grain, growing crops, meals, &c., or imple- 
ments, utensils, furniture, live stock, dec., having all cost 
cash, and being all (regarded as) convertible into cash, may 
be (and often must be) kept account of only as commodities 
until, if at any time, they are so converted. All movements 
made in them, all transfers of them, all increase in or 
depreciation of their cost or value, must be noted and cal- 
culated until they disappear- from consideration either by 
loss, use, barter, or sale; in the two latter of which cases 
they reappear as goods, i.e. property or money. Book- 
keeping looks on every transaction as a case of charge and 
discharge, expenditure and income. The plainest idea that 
can be entertained of its nature is to look upon each single 
account as the (ideal) note-book of a separate individual 
dealing in and taking care of one specialty, in connection 
with wliich he is responsible for the due and right acknow- 
ledgment of ail he receives, and the accurate and proper 
registration of all that he parts with. Be it, then, grain 
or live stock, merchandise or labour, ^^In” is reckoned 
“ Out” Of, Each of the (possible or) real separate accounts 
being, in this way, regarded as a distinct account kept (in 
idea) by a different responsible person who really has (or is 
supposed to have) the charge of the particular item, what- 
ever it may he, to which the account refers, the book-keeper 
notes down all that he gets in and all that he gives out, and 
can at any moment tot up how the affairs intrusted to his 
hands are, and how they liave prospered — whether he is 
more advantageously or less advantageously situated at any 
present tiian at any past time, i,e, whether there has been 
profit or loss in his department. 

Systematic nomenclature and definite accuracy in the 
division of things really require and imply (1) a wide 
acquaintance with the words used in any art, science, or 
pursuit; (2) a clear apprehension of their meaning in ordinary 
as well as in technical usage; (3) a fixed and well-defined 
perception of what is comprehended in the words employed, 
so that what is to be included under each expression may be 
easily and rightly understood, and what is to be excluded 
from consideration when a word is used may be quite well 
known, being neither too narrow to embrace all that is in- 
tended to be covered by it, nor too wide to permit indecision 
upon what should be entered under it; (4) an adequate 
and complete perception of the co-ordination or subordination 
of every term specially adopted, distinguishing essential from 
accidental signification; and (6) such an orderly arrangement 
of all the component parts of a subject as shall enable the 
person who understands both the subject and the language 
to bring together through them an exact and complete state- 


ment of all that has happened to and been done with wliat- 
ever matters are expressed by the words, so that the record 
made of the changes wMch have occurred shall exactly 
correspond with the precise condition of those things to 
which it refers. 

A little difference may be necessary in the words used and 
the conventional meanings attached to them, in a mercantile 
concern and in agricultural pursuits; but the operations to 
be performed are similar, however distinct the articles dealt 
in, or the names they receive. As, in farming, it is usual to 
speak of the sheep, cattle, horses, swine, &c., kept, fed, and 
bred on the land, as stock, it would perhaps be advisable to 
use the word capital instead of stock, to denote the whole 
property in money, goods, &c., invested and employed in the 
farm; or to distinguish the special department of property 
by some such title as ‘‘live stock,” and to have, in subordina- 
tion to this general title, a sub-heading for horses, (1) for 
farm work, (2) for family use ; horned cattle — oxen, hulls, 
cows, (1) for farm use, (2) bred for sale, and (3) dairy; sheep and 
lambs in their different sorts — Cheviots, Blackfaced, Leicester, 
Hyland Forest, Gloucester, Welsh, Iceland, South Downs, &c.; 
smne and hogs, &c. The heading “land” might have as sub- 
ordinate divisions, arable, grass, wood, pasture, garden, and 
fallow ground. Produce may be subdivided under such titles 
as grain, green crops, and fruit and garden stuff, or wheat, 
oats, barley, rye, maize, hay, clover, pease and beans, turnips, 
mangel-wurzel, potatoes, beet, &c. ; dairy would have its 
items classified as milk, butter, cheese; poultry, as fowls 
and eggs; implements, a sub-reference to those of (1) tillage, 
including ploughs, harrows, grubbers, rakes, hoes, rollers, 
clod-crashers, spades, &c. ; (2) cultivation, as dibbles, drills, 
top-dressers, manure-distributors; (3) harvesting, comprising 
reaping, haymaking, raking, threshing, winnowing, dressing, 
and other machines, to be used by horse or steam; (4) stock- 
feeding, as turnip and chaff-cutters, pulping machines, 
crushers, grinders, bruisers, parers, &c.; (6) general work, 
marketing-carts, waggons, barrows, &:c. Other departments, 
like draining, irrigation, manuring, might also require sepa- 
rate headings. The expenditure of the household and of the 
farm would be kept apart. The cost of tillage and the result 
in produce of each distinct field, in its special rotation, would 
probably foe most advantageously recorded in distinct accounts. 
It is, in general, a mistake to have vague headings like 
“ sundries,” “ miscellaneous expenses,” &c., because it is 
difficult to divide and estimate how much of the items entered 
under those is applicable to each special department of farm 
industry, and to apportion it fairly when only thus noted in 
slump. There will necessarily be some such headings for 
incidental things not readily definable and sometimes even 
unforeseen; but as many specific accounts should be fixed 
upon as should keep these very indefinite accounts from getting 
quite unmanageable because of the variety of entries they in- 
clude. The “miscellaneous” may he rendered less so by 
judicious assortment, such as, opening separate accounts 
entitled miscellaneous produce bought, miscellaneous produce 
sold or used ; wages, (1) hired servants, (2) occasional 
labourers, such as harvest handKs; stock taken in to pasture, 
stock sent out to pasture; live stock bred, live stock died, 
sold, or used; seeds bought, seeds sold; tradesman’s bills for 
(1) farm, (2) household; servants’ rations, &c, (1) indoor, (2) 
outdoor; and a number of others which, being extricated 
from the miscellaneous, would lighten the columns appro- 
priated to these somewhat vague entries, and would show 
more clearly what had been profitably laid out and what 
otherwise. 

As an example of how even such accounts fall to be dealt 
with according to the leading principles of book-keeping — 
Deceived Dr., Given out Cr. — we give on the foHowing 
page a table — ^the items of which, though purely imaginary, 
are sufficiently illustrative— as a specimen of a Live Stock 
Account— Sheep. On this account the following remarks 
may be made:— On the Dr. side the 56 lambs having 
been received into the live stock without any actually 
calculable outlay of cash, no cash cost has been introduced 
on their account. When, however, they are transferred into 
the next month’s live stock account they would have a money 
value attached to them, and whoever was responsible for 
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them would enter them as stock valued as under '’—giving 
then designation, placing their number in the lambs’ column, 


stating the rate at which they are valued, and noting their 
cash worth in the money columns. 


Dr. 


SHEEP (CJiargey 


SHEEP {Dischafge). 


Or. 


ISflS- 

© 



ta 

& 

o 

•T! 

O 

0 

to 

1 

s 





a 






>4 





■ May 

15 

To Stock valued as under — 





8. 

£ 

s. 

D, 

U 

K 

u 

1 South Down Ram, , . 

1 




126 

6 

6 

0 


ii 

“ 

^ Score Gimmers, . . , 



10 


72 

36 

0 

0 


U 

tt 

i Score Dinmonts, . . . 
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“ Farm “ “ 
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“ Early Lambs sold to A. 











Maxwell, butcher, 
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“ 1 Ewe died and 2 Lambs 











worried, . . . . 
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“ 8 Dinmonts, . . . . 
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“ 12 Stones wool, 27s. ; 6 











inferior, 18s. ; hides, 
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&c., 7s. 6d, . . . 
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55 
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On the Or. side the charge made for live stock for family 
and farm respectively are at a lower tlmn market rate — 
because that is supposed to include allowance for profit, 
expense of sale, &c., which these have not required to be 
debited with. This may he considered as being only the 
prime cost of the animals used. 

Under date 20th May there are losses noted— this is done 
to keep the account of the live stock right; but as no money 
was received for them no money has been entered, and such 
an entry would fall to he dealt with in Profit and Loss- 
Live Stock. 

The balance of 30th May does not require the words 
bracketed to appear in a set of books. They are here in- 
serted as explanatory of the double entry made in the oppo- 
site columns. 

Without at all committing ourselves to the prices of things 
as marked, and with perfect confidence in the principles of 


book-keeping, we propose to supply the form of a farm cash- 
book, and to show that it is kept on exactly the same plan as 
that of a merchant’s or tradesman’s — ^^except that the matters 
introduced into it dijSer in name, price, &c., as they in point 
of fact do in every set of books. Of course the cash-book 
is entirely concerned with noting, collecting together, and 
arranging into one account all ready-money transactions. 
Moneys received are, as promptly as possible, written down 
on the Br. side, and all disbursements or cash paid out are 
placed on the opposite or Or. side. The difference between 
these two sides, when made up, indicate the balance. For 
greater simplicity we suppose this cash-book to be kept for 
the farm alone— in so far as it is a trade investment, requiring 
note of profit and loss — and quite distinct from that of the 
household or family expenses book — ^which would, however, 
he kept in precisely the same manner as that of which a 
specimen was given in the preceding chapter (p. 136). 


Dr. 


FORM OF A FARM CASH-BOOK. 
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Barley sold to George Walters, 
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D. Corbet for draining, . 
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Gray pony sold to George Walters, 
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J, Gellatly for trenching, 
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Oxen sold to Richard Wyatt, . , 
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J. Doughty, blacksmith — 
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Dairy produce for month, . . . 
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Bill receivable (No. 3) J. A. Watson, 
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Balance, 
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Balance— cash in hand, £91 128. | 

A 

A 
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2 
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3 

12 

3 
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2 

9 


As in business, so in agriculture, some people prefer to keep 
their cash-book on one side only, and by the use of double- 
money colmuns avoid the difficulty of passing from side to 
©de in making Hie entry. The principle, however, is still 
the sa^. Sums of money deceived are put in one column, 
and :f^re^to be k^pt disimct from sums esqpended, whidi 


are put in another column, and these columns are separately 
headed Br. and Cr. In this case discounts allowed to payers 
pf accounts are entered as sums expended, and discounts got 
on payment of accounts are plac^ among cash received, 
Just as in the above form Cr. discounts go to Br., and via 
Of such a book a concise specimen is subjoined — 
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“ Rye-grass, £l 10s,; Glover, £5 5s, 




6 

15 

0 

a ' 

7' 

To' Meal sold to/Wm. Grant,. ' . . 

37 

14 

0 





u 

By ."'Discount,: ... . .■ 




1 

14 

0 

■U: 

IS 

“ 10 head of Cattle bought, at 
£6 16s.: '8d each, . 




68 

6 

8 

U 


To Discount, 5s. per head, . . 

.2 

10 

0 





15 

“ 5 working Horses sold, £13 12s. 

68 

0 

0 






.each, ... . • . . :* ' ' . 







u 

it 1 

By Discount, 4s. each, . i , . • 
To 1000 stones Hay at Is. sold, 




1 

0 

0 


it 

50 

0 

0 





it 

By Discount, * . « . . . , . 

Ditching, 5 men, 23 days, at 





1 

8 

ii 

It 









2s. 8d, . ' . . , . . 




15 

6 

8 

U 

24 

To Summer grazing from A. Munro, 

27 

16 

8 




it 


By Discount, . , . . . . . . 




0 

6 

8 

it 

30 

“ Balance,' .■ , . . 




129 

13 

8 



Balance, Cash in hand, £129 IBs. 8d 

;278 

7 

4 

278 

7 

4 



1 

r 


GEOMETRY.— GHAPTEEIIL 

IITBIKEOT EEASONINQ — ^EUCLID, BOOK I. PBOP. VI, 

GEOiii;ETRY accepts only of reasoned truth as worthy of being 
laid up in its archives as scientific fact. In tiiat alone will 
it trust. It subjects every idea and suggestion brought before 
it to test and proof. Proof may either be direct or indirect. 
Hitherto all our reasoning has been direct. Here we have 
the first example given us by Euclid of indirect inference, and 
the earliest specimen of his application of that method of 
reasoning which logicians term the argumentvm ad ahmrdum. 
This species of inference does not prove the statement made, 
but the absurdity of everytliing which contradicts that state- 
ment. It is often employed, as here, by geometers to 
demonstrate the converse — i.e. the direct opposite of a pro- 
position already proved. Objection has been taken to the 
relevancy of such reasoning, but without substantial ground. 
Though in form it is neither so pleasing nor so elegant, it 
yields results which are simply and obviously accurate. The 
utmost that can be said against it is that it rather shows that a i 
theorem is true than why it is so. Such reasoning is based 
upon this indisputable Bmomi Statements which are 

opposed to each other as contradictories cannot loth— at one 
and the same time and in precisely similar conditions— le 
true. One or other must be false. Hence, when the affirma- 
tion is true the negation is false, and when the negation is 
true the affirmation is false. Yes” and “ No” cannot be the 
proper answer to precisely the same question in precisely the 
same sense. Consistency of thinking requires that when we 
affirm or assent to a definite statement we must not at the 
same time deny it; while, of course, we must be prepared to 
deny every counter-affirmation which may be made to what 
we have accepted as true. But we must take care that the 
conflicting statements which engage our attention are really 
contradictory — i,e. distinctly opposed, and not merely con- 
trary— only in part or degree opposed. It is only when 
we can disprove everything that is contradictory to any state- 
ment that, by such reasoning, we fully prove it. Beginners in 
geometry require to have their attention specially called to 
this point, because in the earlier portions of Euclid — e.g, 
I. 6, 14, 19, 25, 40, &c., the simple converse is shown 
to be true, and tyros might very readily conclude that 
all conversions are equally valid and equally simple. This, 
however, is by no means the case. The converse of a false 
proposition is not necessarily true. For instance, it is equally 
false that **all squares are equal” and that ‘‘no squares are 
equal; ” while of the statement containing a proposition and 
its contradictory, ‘^ either all squares are equal or some 
squares are not equal,” one must be true and the other false. 

There is little difference in geometry between the impos- 


sible and the absurd. A statement which contains or implies 
the coexistence, at once, in the same thing or thought, of two 
qualities or ideas which mutually destroy each other, and 
which cannot be conceived by the mind as united together, is 
a proposition not impossible to be made, but impossible to be 
accepted by the intellect. The assertion that “ a circle is a 
square” can be made in words, but it is impossible that it 
can be received as true by any one who understands the 
words used in it. Equally so would be the statement that 
‘" two right lines can inclose a space.” Any course of reasoning 
winch shows distinctly that the acceptance of any proposition 
under discussion leads to a conclusion necessitating a stete- 
ment of tliis sort is called a reductio ad impossibile — 
bringing the mind to see that two ideas would require to 
be held in union which are unable to be thought of as so 
coexisting. 

The Greek notion of analytical demonstration er absurdo 
supposed, or for the time being accepted, the thing required 
(1) to be done, or (2) to be true; it then went over the 
demonstration point by point, showing at each the incon- 
sistency (or, it might be, the consistency) of the hypothesis 
laid down, or the construction presented with the admitted 
truths of the axioms or previously demonstrated truths. It 
is necessary for the beginner to have this pointed out to him, 
otherwise the impression might be made on his rmnd that, 
because the requirements of an hypothesis having been 
(accepted as) complied with, it must necessarily be true ; and 
that having taken it for granted there is an incongruity in 
afterwards rejecting it as untrue. 

In the proposition to be brought before us, the converse of 
a part of the fifth proposition is to be proved. In that “ the 
angles at the base of an isosceles triangle ” were found to be 
equal.. It is now proposed to convert this proposition into 
the form — ^two angles at the base of a triangle being equal, the 
triangle will be an isosceles one. Euclid supposes that state- 
ment to be denied. He knows that the axioms and the 
fourth proposition are invulnerable. They can neither be 
doubted nor denied. He grants, however, for the time being, 
tWt Ms statement may be disputed, and he agrees to accept 
of a proposition as (possibly) true which contradicts that 
statement. That there may be no mistake he places Ms 
theorem before the mind as follows : — 

Pboposition VI. Theobem. 

If two angles of a triangle he equal to one another^ the 
oho which svhtend {or are opposite to) the equal angles, 
shall he equal to one another. 

The contradictory of this would be the theorem of the 
objector, viz.— If two angles of a triangle be equal to one 
another, the sides which subtend (ox are opposite to) them 
are w^qual to one another. 

He proceeds to picture out his idea precisely, and thus 
brings it within the region of proof or disproof. 

1. Let ABC be a triangle, having (if ^ 

possible) the angle ABC equal to the angle “A 
ACB. b/ \ 

2. Then the side A G sliaU be equal to / \ \ 

the side A B. /. \\ 

3. But if A C is not equal to A B, one / \\ 

of them must be greater than the other. / \\ 

4. Let A B be the greater ; then, from / \ 

it, cut off (by I. 3) a part, D B, equal to ^ ^ 

A C the less, and join L C. 

This construction being now, by presumption, accepted 
as correct, we have 

5. The two triangles I) B 0, A C B, in which the side I> B 
is equal to the side A C and the side B C is common to both; 
and, thus — 

6. The two sides D B, B C are equal to the two sides 
A C, 0 B, each to each; and 

,7. The angle DBG is (by hypothesis) equal to the 
angle ACB. 

TMs exactly reproduces the fact of the fourth proposition, 
giving us two triangles having two sides of the one equal to 
two sides of the other, each to each, and the angles contained 
by these rides equal to one another, in consequence of wMch 
we are euritled to conclude that 
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8. Therefore (1) the base DC is equal to the base AB; 
and (2) the triangle D B C is eqnal to the triangle A C B. 

Now, we know from axiom 9 that “the whole is greater 
than its part,” and the law of non-contradiction, as explained 
above, shows us that the same thing cannot be true and 
untrue at the same time and under similar conditions. We 
see, therefore, that the acceptance of the counter-proposition 
would require us to believe that B B C is equal to A 0 B, 

9. The less to the greater, which is absurd. 

Because the affirmation, by sufficient proof, of an assertion, 
and the denial by clear evidence of every possible con- 
tradictory of it, are equally conclusive as to the truth of a 
statement, we are now entitled to infer that 

10. Therefore A B ^ not unequal to A C, Le. it is equal 
tO' it 

11. Wherefore, if two angles of a triangle be equal to one i 
another, the sides also which subtend, or are opposite to, 
the equal angles, shall be equal to one another. 

A true converse arises when we can form one proposition 
by interchan^ng the subject and the predicate, and preserve 
the precise truth in the new statement thus made, and hence 
we deduce from the foregoing proposition this 

Corollary . — Every equiangular triangle is also equilateral, 
the converse of the corollary of the preceding, i.e. the fifth 
proposition. See p. 140. 

The converse theorem, drawn from the fifth proposition 
and proved in Proposition 6, is not the only one which 
might have been presented as involved in, and deducible 
from, the truth of Proposition 5. We might also have main- 
tained the following: — If the angles formed by the base of 
a triangle and the sides produced are equal, the produced 
sides of that triangle are equal. It is easily seen that if the 
sides of the triangle were not equal they would not form an 
isosceles triangle, and if they did not do so the angles formed 
by the base and the produced sides could not be equal. It 
will be a good exercise of geometric ingenuity to figure this 
and extend the proof. 

The student should notice that (1) in an isosceles triangle 
the base is that side which is not equal to the others ; (2) in 
a triangle that is not isosceles any one of the three sides may 
be taken as the base, and then the angle opposite the base is 
the vertex. 

Euclid has introduced this theorem here rather to com- 
plete the idea suggested by Proposition 5, than for any present 
need he had for it as a help in liis progress. He does not use 

I. 6 tin he has reached Book II., Proposition 4. It might 
have been demonstrated equally well after I. 18 or I. 26. 

The next proposition is introduced only as a means of 
proving more readily the eighth, and it is never used again. 
The eighth proposition, however, which depends on this, is 
frequently referred to. 

It seems very plain, one would say, even on a first thought, 
that there cannot be two isosceles triangles whose vertices 
shall stand outside of each other; but Euclid accepts 
of no appearances until they have been thoroughly brought 
before the mind and tested; and therefore he claims the 
assent of the judgment, after elaborate argument, for this his 
next (instrumental) theorem. 

Pnoposirioisr VII. Theosem. 

On the same hase^ and on the same side of it, there cannot 
he two triangles haring their sides which are terminated at 
<me eoctremity of the hose equal to one another, and likewise 
those which are termimted at the other eostremity equal to 
one another. 

The following is another, and to some it may be a more 
intelli^ble, enunciation: — “On the same base, and on the 
same side of it, there cannot be two triangles which have their 
conterminous sides at both extremities of the base equal.” 

On considering this enunciation — “two triangles on the 
same base and on the same side of it ” — and endeavouring to 
embody our conception of it in a fi^re, we shall find rising 
in our mind the three following possible methods of setting it 
before ourselves: — The vertex of the one must fall, if at all, 

I. outside of the other, II, within the other, or III, upon one 
side of the other. We may proceed to take these several 
cases up in thdr order; — 


I, When the vertex of each triangle falls outside of the 
other. 

1. If it be possible, on the same base A B, and on the 
same side of it, inscribe two triangles, A 0 B and A B B, 
which have their sides, C A, B A, ter- 
minated at one extremity, A, of the 
base, equal to one another, and like- 
wise also their other sides, 0 B, B B, 
terminated at the other extremity, B, 
of the base, equal to one another. 

The nearest possible approach to 
such a requirement may be supposed 
to be made in the annexed figure. 

Our two triangles being now, by 
hypothesis, drawn in accordance with the conditions, we 
proceed first of all to bring the matter into working order. 

2. Join C B, 

And thereby form the triangles CAD and 0 B B. This 
gives us the right to reason thus: — 

3. Because A 0 is equal to A B— according to the hypo- 
thesis with wMch we started, and as a result of the truth 
demonstrated, I. 5 — ^the angle A C B is equal to the angle 
ABC. But [inasmuch as the whole is greater than its part, 
we see that] the angle A G B is greater than the angle 
BCD, therefore the angle A B 0 is greater also than BOB, 
and the angle B B C is still greater than the angle BCD. 

4. Once more ; because, in the other triangle CBB, formed 
by joining C B, B C is equal to B B, the angle B B 0 is 
equal to the angle B C B (1. 5) ; yet the angle B B C has 
been demonstrated — in the previous paragraph 3 — to be 
greater than BOB, and 

5. Hence BBC has been proved to be both equal to and 
greater than BCD, which is impossible. In this case, there- 

I fore, the assertion made in the theorem before us is justified. 

II. When the two triangles are such that the vertex of the 
one falls within the other. This will yield a figure like the 
annexed. 

1. Join C B, and produce the lines 
A 0, A B, to E and F. 

2. Because A C is equal to A B, 

ACB is an isosceles triangle; and 
the angles upon the other side of the 
base C B — viz. E C B and F B C, are 
equal to one another, and yet 

3. The angle B C B is greater than 
the angle BOB, as is most obvious 
to the eye. 

4. Wherefore the angle FDC (which equals ECB) is 
likewise greater than BOB. 

5. Much more, then, is the angle BBC greater than BOB. 
Again, however, 

6. Because B C is equal to B B, the angle BBC is (by 
I. 6) equal to the angle B O B. 

7. But B B C has been proved to be also greater than BOB, 
which is impossible. And again the theorem is substantiated. 

III. When the vertex falls on one or other of the sides, it 
is obvious at a glance that the conter- 

minous lines are not equal to each other. AA 

Having thus exhausted all the possible x)/ \ 
cases of the contradictory to the proposition, \ 

and shown, in each case, the absolute im- / \ \ 
possibility of their truth, we are justified / \\ 

in concluding, in the very terms of the j \\ 
enunciation, “that upon the same base, and / ^ 

on the same side of it, there cannot be two ^ 
triangles having their sides which are 
terminated at one extremity of the base equal to one 
another, and likewise those which are terminated at the 
other extremity.” 

Of course, even a beginner can see that if we were allowed 
to let fall a perpendicular from the vertex of each of the tri- 
angles inscribed upon the same base, it would be easy to 
I show that the angles at the base were only equal to one 
' another when the same perpendicular bisected both triangles 
when they were not two triangles, but geometrically 
identical, that is, one and the same. 
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In “ A Syllabus of Plane Geometry” the following theorem 
Is given to supply the place of Propositions 7 and 8: — “If 
two triangles have two angles of the one equal to two angles 
of the other, each to each, and have likewise the sides common 
to these angles equal, then the triangles are identically equal, 
and of the sides those are equal which are opposite to the equal 
angles.” ' . . 

There are three cases of equality of triangles: (1) when 
they have one angle and the two sides by which it is formed 
equal each to each; (2) when they have three sides equal 
each to each; and (3) when they have one equal side each 
contained between two angles equal each to each. Pro- 
position 4 dealt with the first, Proposition 8 deals with the 
second, and Proposition 26 with the third. In this way 
it happens that if of the six parts of a triangle any three — 
of wiidch, in the case of angles, one must be an angle — ^be 
given equal each to each, the equality of the other parts is 
certain. It is thus that by the exact measurement of a single 
straight line and a sufficient number of angles, the indirect 
measurement of magnitudes and of the spaces they inclose 
becomes possible; as, for instance, in the trigonometrical 
survey of a country. It will easily be seen that propositions 
upon which so much depends must be of prime importance, 
and are worthy of the greatest possible attention. 

Proposition VIII. Theorem. 

[f two triangles have two sides of the one equal to two 
sides of the other ^ each to each^ and have likewise their "bases 
equals the angle which is contained by the two sides of the 
one shall he equal to the angle which is contained by the 
two sides, equal to them, of the other. 

The elements of this proposition are: (1) two triangles 
which have (2) their three sides {f.e. two sides and a base) 
equal, each to each, and we have (3) to prove that the angle 
contained by the two (given) equal sides will be equal in both 
of the triangles. 

1. Let A B 0. B E P be two (such) triangles, having the 
two sides A B, A 0, equal to the two sides D E, B E, each to 

D G 

Cx 

E F 

each, Le. A B to B B and A C to B F, and also the base B C 
equal to the base E F. 

2. Then the angle BAG shall be equal to the angle EB F. 

3. For if, by superposition, the triangle ABC is applied 
to B E F, so that the point B is on E, and the straight line 
B C on E F, then the point C shall coincide with the point 
F, because B C is equal to E F. 

4. Now, as B C coincides with E F, B A and A C shall 
coincide with E B and B F. , 

5. For, if they do not, but take a different position 
— ^as E G, F G — ^then, on the same base and on the same 
side of it, there would be (on this supposition) two triangles 
having their sides which are terminated at one extremity of 
the base equal to one another, and likewise their sides which 
are terminated at the other extremity; but this we have seen 
in Proposition 7 is impossible. Therefore, 

6. Since the base B C coincides with the base E F, the 
sides B A, A C, must coincide with the sides E B, B F. 

7. Therefore, the angle BAG coincides with the angle 
E B F, and (as axiom 8 warrants) is equal to it. 

In point of fact, this theorem shows us far more — viz. that 
the two triangles are in every respect alike. This is very 
obvious, for the three sides being given equal, each to each, 
fixes the condition of the angles possible in each triangle. 
But Euclid never carries his conclusions beyond the proof 
his premises afford. His reason for laying down for him- 
self — and those who learn geometry through his Elements 
— the rule, that nothing is ever to be supposed to be done the 
manner of doing which has not been previously taught and 



tested as right and true, was, as Playfair says, “ to guard 
against the introduction of impossible hypotheses, or the 
taking for granted that a thing may exist which in fact im- 
plies a contradiction.” This proposition is therefore a speci- 
men of the argumentum ad imyossibile, an exposure of the 
inconsistency of thought which may result from resting con- 
tent with unexamined and unattested negations. 

Br, Olynthus Gregory, professor of mathematics in the 
Eoyal Military Academy, used to object to the word “ con- 
tained” as employed in ttds theorem, that it implied “space” 
instead of “boundary,” and thought that we ought to use, or 
at least understand, the word as meaning “ formed.” “ Angles,” 
he said, “do not hound, ie. contain, space, and angles may 
be egtaxl without an entire coincidence of their bounding 
lines.^’ Hence, also, he objects to the relevancy, as an argu- 
ment, of the use of axiom 8, that “ angles do not fill the same 
space.” 

A very simple method of proving this eighth proposition 
may be suggested. 

1. Let the two triangles be described as before, having 
the two sides AB, AG equal to the two B E, B F, if the 
angle at A were greater than that at B, then B C would be 
greater than E F, but they are equal, therefore the angle at 
A cannot be greater than that at B. Nor can the angle at 
A be less than the angle at B, for in that case B G would be 
less than E F, but they are equal. Since the angle at A is neither 
greater nor less than the angle at B, it must be equal to it. 
If the angle at A equals the angle at B, we have two triangles 
having two sides of the one and a contained angle equal to 
two sides and a contained angle of the other, each to each, 
and so fulfilling the requirements of Proposition 4 Hence 
they are equal in all respects — sides, angles, and areas. 

The late Robert Potts, M.A., Cambridge, proposed the 
following direct demonstration of Proposition 8, via. — Let the 
triangles A B G, B E F be so 
placed that the base B G may co- 
incide with the base E F, and the 
vertices A and B may be on op- 
posite sides of E F. Join A B (if 
necessary). Then E A B is an 
isosceles triangle, and the angle 
B A B is equal to the angle E B A. 

Again, because F B A is an isos- 
celes triangle, F B A is equal to 
FAB. As then — if equals are 
added to equals the wholes are equals — ^the two 
E B A and F B A (that is, the whole angle E B F) are equal 
to E A B, FA B, that is, the whole angle E A F; that is, 
E A F (which is also A B C) is equal to E B F. 



BOTANY.^GHAPTER III. 

ROOTS — THEIR FUNCTIONS, EORMS, VARIETIES, USES, 

ANU PRODITOTS. 

Having brought under the student’s notice the simple organic 
tissues of which vegetables are composed, we ought now to be 
ready to proceed to the study of Organography, or the ex- 
amination of the various compound organs of which plants 
consist, and which they require for the due performance of 
their functions. The principal of these are the root, stem, 
buds, leaves, flowers, fruit, and seed. These differing parts 
of the plant-body are all in organic connection with each 
other, although the whole of them are not always present 
even in perfect plants. There are few plants, however, in 
which the greater portion are not, in some shape or other, to 
be found when we learn how to identify them. The root, 
stem, and leaves are the organs of nutrition, and flower, 
fruit, and seed are the reproductive parts of a plant. 

The root is that part of a plant by which it is attached to 
the soil, or idle substance on which it vegetates, and is the 
principal organ for the supply of nourishment. It is usually 
the lower extremity of the plant, by means of winch it is 
fixed to the ground or place on which it grows, preventing its 
being torn up by animals or upset by the wind. Its use is 
the absorption of nutritious matter for the plant’s support, and 
the ^ving out a portion of what is useless or noxious to it. 
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The bodies of all the higher orders of plants consist of 
specific organs performing special functions. It is the duty 
of those engaged in botanical research to examine all the 
parts of plants, however various their manifestations, so as 
to obtain a knowledge of their morphology, and of the 
gradual transition made by one organ into another. Thea-^ct^ 
and its appendages compose a plant. The ascending axis, 
rising above ground with its appendages, becomes the visible 
part of the plant; the descending axis, with its appendages, 
passing into the ground, becomes the root or nourishment 
seeker and sucker. Of these two relative type-parts of 
plants, ail the others are developments. Boots vary (1) in 
form and (2) in function. A root, in popiilar language, 
means any part of a plant which is formed underground; but 
in the technical morphology of vegetables it has acquired a 
more distinct signification. Roots are not found in thallo- 
phytes — i.e, seaweeds, funguses and lichens; or bryophytes 
— i.e, liverworts and mosses; but, of aU such plants as possess 
a fibro- vascular structure, roots appear to be a necessary part. 
In these the pileorhiza, root-cap, or dermatogenous growing 
point, forms the meeting-place of that mass of protomeristem 
from wMch the permanent tissues of the plant are formed. 
That part of the plant whose function it is to seek, find, and, 
if requisite, store the means of growth, whatever its form, is 
the root; while that part which is to develop into fresii form, 
new life, and reproductive germination — floral or otherwise — 
is the stem. Function, not place, therefore determines the 
character of the root. It is important to notice this differ- 
ence between the popular and the technical use of the word 
root — as many plants, like tulips, onions, snowdrops, lUies, 
potatoes, &c., have portions underground which, though often 
called so, are really not roots. Yet a root, it may be ob- 
served, may be dry and woody, or soft and juicy, according to 
the nature assigned to a plant, and may vary in size from a 
hairlike fibril to the thickness of an atlilete’s arm. The 
keeping of this typical definition in our minds will enable us 
to know the true structural function of a root, and wliile we 
need not pedantically refuse to employ common phraseology, 
it may be just as well to understand the precise nature of the 
things referred to. Thus we may tliink with the philosopher 
of radicle and plumule, and yet talk with the common people 
of root and stem. 

At or about the same time that the ascending axis or 
stem of a plant seeks to rise toward the light, from the seed 
which has been placed within the earth, the opposite ex- 
tremity of the seed or bud buries itself in the earth, and 
becomes a root, with a tendency downwards so powerful, that 
almost nothing can overcome it. Correctly speaking, that 
only can be considered a root which has such an origin; for 
those roots which are emitted by the stems of plants, as in 
the banyan tree, are in reality the roots of the buds above 
.them. 

. Independently of its origin, the root is distinguished by 
several other unvarying characters. Its ramifications occur 
irregularly, and not with a symmetrical arrangement. The 
rootlets strike out, as it were, capriciously and amorphously. 
They do not, like branches, proceed from certain fixed bud- 
like points, but are produced from any part as need is. 
Thus, roots have no scales, leaves, or other accessories, nor 
do they even indicate upon their surface, by the remaining 
scars, any traces of such things as these having existed. 
Roots are always, in exogenous plants, solid, and have no 

central column or 
thread of pith. All 
underground ramifii- 
cations having scales 
on them are really 
g Stems, by whatever 
they 



names they have 
been called. The only accessories which roots have ever 
been found to have are little floating bladders, such as 
are found in the bMder-^^ 1). It is by these 
that the plant is supported on the surface of the water 
during expansion of its fine yellow flowers. They are 
fi[ll«4 with water tjOfl this is necessary, with air wMJe this is 


Fig. 2. 




Almost all plants — excepting only some of the simplest, 
which absorb their nourishment through pores placed all over 
them, and have no distinction of stem, or root, or leaves — 
possess roots. Although it has been said, and is generally 
true, that the root is a means of fixing plants to other objects, 
there are some which, as in the preceding figm’e, hanging 
down into the water, are unattached. The same is the case 
with several of the seaweeds. Some are attached to other 
plants, from which they abstract nourishment, doing them 
thus a great deal of harm, as the mistletoe, and many of 
those plants, in hot climates, belonging to the order of Orchi- 
dese. Of these latter some have long roots iiangingdown 
from the branches of the trees on which they are fixed, and 
derive their nourishment from the warm moist atmosphere, 
highly loaded with vapour, in which they flourish. The com- 
mon ivy might be taken as an example of a parasite, for 
although it has always a root in the ground, it also sets its 
radicles or little rootlets into the tree to which it clings, so as 
ultimately to injure it, causing it, through exhaustion of sap, 
to wither and die. 

Roots present two parts, sufficiently distinct to be dis- 
criminated These are (1) the descending stem, and (2) the 
radicles. The descending stem or caudex is the part which 
usually passes far down into the earth — with whose ordinary 
elongated form weare all familiar, in the carrot (Plate 11. fig. 3, 
Daucus), the radish {Raphanus\ and the firm woody roots 
of trees. It is of a fibrous texture, like the stem, presenting 
long spirally twisted filaments, on which its strength and 
toughness depend, intermingled with a 
great many vessels, and exhibiting also, like 
the stem, medullary rays, radiating from 
the centre. The bark is thicker than on the 
ascending stem, and is frequently soft and 
fleshy. The red part of the carrot, as shown / 
in- fig. 2, is the bark of the root, and has a \ 
kind of cuticle or skin investing its outer 
surface, and forming a sort of protecting 
shield to the young extremity of the root. 

In woody plants, the stem and the root are very similar in 
texture, and interchange with one another. Thus an ash- 
tree may be seen growing on the rotten stump of an old 
pollard willow, into which its seed has fallen and taken root. 
Its roots having penetrated through the rotten old stump, 
until they have arrived at the earth, fix themselves into 
it. Gradually the old willow, rotting away, falls to pieces. 
Then the roots of the ash, left exposed to the air, become 
coated with a green bark, like the rest of the stem, instead 
of the brown covering wliich hitherto invested them while 
holding the station of roots. It is not uncommon to see roots 
reaching the surface and becoming suckers^ rising into young 
stems. This often happens in the case of the poplar and the 
plum. The converse also is occasionally seen. Branches 
send down pendent shoots towards the earth, which by and 
by fasten themselves into it, and become changed into new 
stems. 

The banyan tree {Ficus Indians^ fig. 3), in this manner, 
often spreads over a great surface, and, forming an ex- 
tensive arcade of immense size, endures for many ages. A 
specimen has been described which covered a surface of nearly 
two acres, with 350 or 360 stems. The following beautiful 
lines, from Southey’s “ Curse of Kehama,” form a fine com- 
panion picture in words to the illustration given opposite, in 
which many roots are seen hanging down on their way to the 
earth, so that they may fasten themselves therein and be* 
come additional stems. 





“ It was a goodly sight to see 
That venerable tree ; 

For, o^er the lawn irregtdarly spread, 

Fifty straight columns propt its lofty head ; 

And many a long-depending shoot. 

Seeking to strike its root, 

Straight, like a plummet, grew towards the ground. 
Some on the lower boughs, which crossed their way, 
Fixing their fibres round and round, 

With many a ring and wild contortion wound ; 

■ Some, to the passing windsi at times, with sway 
« ' : • r . ^ v'Of ,^ntle morion swung ; 
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Others of younger growth, unmoved, were hung 
Like stone-drops from the cavern’s fretted height ; 

Beneath was smooth and fair to sight, 

Nor weeds nor briars deformed the natural floor 5 
And, through the leafy cope which bowered it o’er. 

Came gleams of chequered light. 

So like a temple did it seem, that there 
A pious heart’s first impulse would be prayer.” 

The middle or fibrous part of the root, instead of becoming 
elongated, is sometimes much enlarged, swollen, or rounded, 


and fleshy-— as in the tuniip {Brassica ra^a^ fig, 8, Plate IL). 
This globose or oblong part is covered with a bark, which 
peels ofll It may be succulent and cellular, tough and fibrous, 
or firm and woody, but it always contains a large proportion 
of vessels running through its roundish form. 

The radicles or little fibnls, which hang from what are 
commonly called the roots, are the essential parts, the real 
roots. They are always found in vegetables, because it is 
through them that nourishment is supj^lied to the plant. If 
a root be cut across, these fibrils are seen penetrating the 


bark, and reaching the central part, as in fig. 2. At the 
end of each fibril of the root there is an enlargement full of 
pores, like a little sponge, through which the fluids it absorbs 
pass into it. The necessity for the absorbing power of these 
spongioles is proved by a simple experiment. Take a radish 
(fig. 4), bend it, and put it in water, so that the bent part may be 
in the water, but the radicles out of it; no absorption will then 
take place, and the plant will fade away. Having been satis- 
fied of this, let the experimenter now put the end of the root 
in, so that the radicles with their spongioles have access to 
the water ; the plant will very soon revive and begin to grow. 

These little fibres of the root have a wonderfiil power of 
insinuating themselves into every place — were it only a 
crevice — from Wiiich any nourishment can be extracted. 
Plants of many kinds, and even trees, may be seen living 
upon apparently bare rocks, their roots inserted into the 
clefts and fissures, where one would think that nothing could 
be absorbed except the drops of rain which the shade had 
prevented from being evaporated* The mistletoe, a parasite 


Fig. 4 . 


Fig. 6. 


Fig. 6. 


which is often found upon old apple trees, never takes root 
in the ground itself, but preys upon the juices which the 
apple tree is approprialmg to itself,' striking its radicles 
through bark to its inner surface, w’here (as was ex- 
pkifcitt^ kr ^ap., ii, p. X46) the proper mssds or receptacles 


of secretion are most numerous, running in the inner layer, for 
the purpose of depositing the materials for the new outer 
layer of the wood. 

The upper part of the root is the crown^ neck, or life~hm, 
where the root and stem join, and wliicli, perhaps, can scarcely 
with propriety be said to belong to either. From this life- 
knot, in those perennial plants which die down to the ground 
in winter, the new stem shoots up again in the succeeding 
spring. When the root has no tail (caudex), the fibrils spring 
from the neck or cro^vn (fig. 4), where it appears as a flattened 
part with a somewhat projecting rim just below the bulb. 

This general idea of the root as the organ which provides, 
by absorption, for the nourishment of plants, being given, it 
will be proper now to take a more detailed look at the vari- 
ous /orm^ which roots assume. This is all the more important 
because these are sometimes referred to in describing the 
difference of species of the same genus. In speaking of them 
we shall refer to those parts which are found below the 
ground, without referring to the debatable question of stem 
and root,, where they seem sometimes to encroach on one 
another’s territory — the root rising above the ground, or the 
stem descending below it 

The fibrous root may be either (1) simple (fig. 5), as in 
many monocotyledonous plants ; (2) hrancked, as in the 
grasses (fig. 1, Plate II.); (3) creepir^ (fig. 2, Plate II. ), as that 
of the common strawberry or the club-rush, which forms a 
great portion of the fibrous part of peat. This form of root 
may be fleshy, like that of the cyclamen, the dahlia, and the 
common pig-nut: as such it puts on several different forms. 
(4) Fusiform or tapering, like the carrots and radish (fig. 3, 
Plate II.) ; (5) abrupt, as if the end had been bitten off, as in 
the scabious roots of the teasel and the devil’s bit (fig. 4, 
Plate II.) ; (6) tuberous, like that of the potato. The tubers, 
however, are rather an addition to the root than the root 
itself; for in the spring, when potatoes, lying in the cellar, 
begin to grow, long tMn true roots are seen striking out 
from what are called *‘the eyes” in the tuber. All the 
plants of the Orchis tribe have tuberous roots, and are fre 
qnently divided in such a peculiar manner as to ^ve one oi 
the cMef characters to the species. Some of them have 
the tubers in pairs, hence called didyrmus or twin (fig, 6, 
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Plate II.) Others have them divided in pairs, and each of them 
divided into four or five fingers, hence deriving the name 
of palmate (fig. 6). Where the fleshy mass is pear-shaped, 
rising from the life-knot, it gets the name of a as in 
the crocus, hyacinth, and onion. fiDhe bulb may he solid^ 
as that of the crocus (fig. 14, Plate II.), liaving the green bud 
of the leaves rising from it and the flattened disc below it, 
from which the roots hang down, covered with a thin brown 
cuticle, which peels off in narrow strips. This root, whose 
solidity is shown in the cross section below (fig. 7), is some- 


Fig. 7. Fig. a Fig. 9. 



times called a cormm. Pig. 8 is a scal^ bulb, also solid, but 
distinguished by its covering of scales, These are imbricated 
or laid over one another, as indeed scales must always be. 
The onion is a bulb, too (fig, 9), but it approaches more 
obviously to a stem in its structure than the other bulbs 
do; for, if it be cut across, it is seen to consist of many layers 
wrapped round one or more centres (fig. 10, Plate II.) Some- 
times the tubers are numerous and small, and when very small, 
like peas, connected by stringy fibres, the root is said to be 
granulated^ as in the saxifrage (fig. 11, Plate II.) These dif- 
ferent bulbs and tubers, however varying in their form, are 
all intended for the same purpose— to serve as storehouses of 
nourishment during the winter, from which the new stem and 
leaves may shoot up in the spring. Every one who cultivates 
hyacmths or dahlias takes them up in the end of autumn to 
be laid past and protected from the frost. They are planted 
again, so soon as enemy has disappeared, in the spring. 
The hardier bulbs, as those of crocuses and lilies, are able 
to withstand the cold, and are therefore allowed to remain in 
the ground. 

It is curious, however, that plants of this kind increase m 
a twofold way. Besides their flowers and seed, they have 
buds springing from their solid roots. The tuber of the 
potato presents eyes, from each of which, when influenced by 
heat and moisture, a new bud may break out and give origin 
to a root and a stem. It is found in many cases more advan- 
tageous to propagate the plant in this way than from the seed 
— the resulting young ones being much larger and stronger. 
Thus no one now thinks of sowing these &om the seed in 
its globular purplish fruit called potato plums, unless in 
the expectation of perhaps acquiring some new variety. For 
economy’s sake, a single potato is not planted whole, but is cut 
into several pieces fii*st; and, it must be plain, from what has 
been said, that the cutter must take care to preserve one eye 
at least in each piece. Solid bulbs, like the crocus, propagate 
also in this way, but, having no eyes over their surface, the 
new one grows from the top of the old (see fig. 14, Plate II.), 
i.e. the life-knot. In this way it is that those beautiful patches 
of crocuses are obtained, in which the various coloured flowers 
blow as thick as they can stand, having been multiplying by 
the roots for many years, with, of course, yearly additions 
from the seed which had been allowed to ripen. In the case 
of the scaly bulb, the new one grows from the side of the 
old one, separating some of the scales, and emerging be- 
tween them, as in the large white lily {CandMum), In some 
plants which grow from scaly or coated bulbs, we occasion- 
ally find the buds, which are placed in the angles between the 
stems and branches, modified in a curious fashion. Instead 
of expanding into branches and leaves in the ordinary way, 
the rudimentary coats of which they consist enlarge, becoming 
deposits of nourishment, from which growth may afterwards 
be supported, but in the meantime continuing in a condensed 
or undeveloped form. These bulbs are famSiar as growing 
upon the orange lily {lAlmm hulbiferumi)^ and even among 
heads of flowers, as on a variety of the common onion. 

> It can scarcely he necessary to say further, that ^ the 


substance of a root wMch does not consist merely of the 
radicles, their spongioles, and the vessels belonging to them, 
must be intended either to give the plant a firm hold upon 
the earth, so as to resist the vicissitudes of the seasons; or to 
serve for a storehouse of nourishment, where that wMch was 
drawn from the earth is laid up, to be ready to Jurnish sup- 
plies for the growth of the coming spring, before its fresh roots 
have struck out, so as to attract any fresh nutriment. 

Generally speaking, every part of a root has the power oi 
throwing out new rootlets or fibres; so that, by taking a 
cutting, or portion of a root, and transplanting it, new roots 
will strike out, and those which exist already will grow bigger. 
From these a stem will rise above ground, and thus a new 
plant will be obtained. Many stems even have tins power, 
sending out roots from the buds which would have become 
branches had they remained in the air. In every garden the 
ranks of the gooseberry and currant bushes are increased in 
this way' — a slender shoot being cut from off a bush of a good 
kind, and set in the ground, where it speedily takes root and 
begins to shoot out leaves and twigs. 

Besides drawing nourishment fiom the soil, it has been 
ascertained that roots have the duty of excreting, or sending 
off, part of the circulating fluid which is not required, or is 
unsuitable for their growth. If a young growing plant be 
placed in a glass of water, this will be found in a few days 
to contain matter excreted from the roots, differing in different 
kinds of plants. It has also been found, by careful experi- 
ment, that a plant may be induced to take up noxious 
substance dissolved in the water in which it is growing; anr 
that it wfll get quit of this again from its roots, when they 
have been washed and placed in clean water. This discovery 
explains the necessity for, and the advantages of, thero^tion 
of crops, the action of what are called weeds, the utility of 
changing the earth of plants growing in pots, and various 
other phenomena of plant-life. Bose trees, for instance, are 
the better of being moved after having been in the same 
ground for a few years. 

Besides the functions of absorption and excretion, which 
are perhaps their main uses in the vegetable economy, roots 
subserve several other important purposes in plant-life. By 
means of the root, the plant maintains its place in the earth. 
It is not only, therefore, because an increase of the power of 
absorbing nourishment demands the outspread of the root 
that its radicles and fibrillse extend and ramify. These act 
as holdfasts in the earth, so that the stem may be retained 
in a firm and upright position. The roots of plants act as 
an accommodation of the temperature of the plant to its con- 
dition — keeping it in winter above, and in summer below, the 
temperature of the surrounding atmosphere. It is easily 
seen that the roots by their absorption of fluids at some 
distance below the earth’s surface gain nourishment which 
has not been much affected by the changes in the outer air. 
It is from this circumstance, too, that trees are enabled to 
collect from the earth, which is so much cooler than the 
atmosphere in tropical climates, those delicious cooling juices, 
so delicately flavoured in their course of distillation through 
the plant, which furnish such refreshing and various moisture 
to appease the thirst of the dwellers in those hot countries 
where thirst is so common and commanding. Many roots, 
also, contain secretions either peculiar to themselves, or more 
abundantly treasured up therein than in other portions of the 
plant. These often become valuable in the arts, as yielding 
dyes like madder {Rvhia tinctorum\ or perfumes, like orris 
root {Iris Germanica\ and in me^cine, as gentian and 
elecampane {Inula Selenium), Fot only do roots grip the 
soil and preserve to the plant a local habitation, but they 
are the feeders of the growth of the living structure they 
support. By their agency the curious chemistry of plant-life 
is made possible, so that the moisture and matter of the earth 
undergo transformation into the products of stem, leaf, 
flower, and seed-vessel, or are so acted upon in the laboratory 
of the plant’s interior, that it becomes the treasure-house of 
the artist’s pigments, the chemist’s elements, and the physi- 
cian’s healing medicaments. 

Boots are distinguished into annual, biennial, and peren- 
nial. Annual roots grow up, and produce leaves, flowers, 
and fruit all in one season, and then wither away and perish. 
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The barley and the poppy are examples. Biennial roots 
produce herbage the first season, but no flowers; the second 
summer they shoot out stems and flowers, run to seed, and 
die away, as in the case of the carrot, the cabbage, the fox- 
glove, &c. Perennial plants are those which live many suc- 
cessive seasons. Some of them are herbaceous, sending up 
stems and leaves, which flourish and fade down to the ground 
in one season, as the asparagus does; while the root remains, 
and sends up a new crop with the returning spring. Others 
remain entirely above ground, and are called shrubs or trees. 
In botanical books, certain signs are used for these modifi- 
cations — 0 signifying annual; <3^, biennial; 14 ., perennial. 
Plants are sometimes changed from annual to biennial and 
perennial, by change of climate and cultivation. 

It is important to know that the reason of the drooping 
and withering of plants, when shifted from one part of the 
garden to another, is that the spongioles of the roots frequently 
get broken off during the operation. A good bail of soil 
ought always to be kept about them, and then transplanting 
is possible with little check of growth and no injury. It may 
be as well also to remark here, that it is improper to perform 
transplantation except when the juices of the plant have re- 
tired and it is dry, as during winter; and then the new 
radicles, which shoot out again in spring, will act just as if | 
the plant iiad been left alone. 

We will now condense into the smallest hulk an epitome of 
the preceding pages, so that the information presented may 
be compactly brought before the mind, readily referred to, 
and rapidly run over when it is desirable to refresh the 
memory. 

The root is the organ which secretes nourishment for the 
plant (generally) from the earth. Aerial and parasitic roots 
are, of course, peculiar modifications. 

The special uses of the root are — (1) to fix the plant, (2) to 
nourish it, (3) to collect useful materials, (4) to eject innutri- 
tious substances. 

The parts of the root are — (1) the neck or crown, (2) the 
tsiudex or descending part, and (3) the spon^oles. 

Roots develop (1) endogenously, (2) without acropital 
leaves, and (3) from a growing point or root-cap. 

In this manner roots are (1) morphologically known; (2) 
popularly they are regarded as the parts of a plant formed 
and found underground. Tins is the sense the word hears 
when we speak of root-crops. 

Morphologically, roots are only of two varieties, (1) primary 
or true, (2) secondary or adventitious. The former is pro- 
duced by the direct descending growth of the radicle of the 
embryo; the latter does not proceed from a definite point, but 
is accidental in origin. 

The true root is usually called a tap root (fig. 12, Plate II.^ 
Monocotyiedonous (single-lobed) and acotyledonous (lobeless) 
plants, aerial and parasitic roots, roots modified from stems, 
slips, cuttings, &c., are regarded as adventitious, and are 
most frequently fibrous. When roots are storehouses of 
matter they are called tuberous or tubercular. 

Plate II. gives examples of the most important varieties of 
roots, which are as follows: — Fibrous (fig. 1); creeping (fig. 2); 
conical (fig. 3); abrupt (fig. 4); tubercular (fig. 5); fasciculated 
(fig. 6); bulbous (solid) (fig. 7); napiform (fig. 8); bulbous 
(scaly) (fig. 9); bulbous (tunicated) (fig. 10); granulated 
(fig. 11); tap root (fig. 12); rhizome (fig. 13); corm (fig. 14); 
eoralloid (fig. 15). 


THE GERMAN LANGUAGE.— CHAPTER IV. 

GEXDER. 

Sex is a distinction between living beings; gender, a dis- 
tinction between words. German regards nouns as distin- 
guishable into three genders — masculine, feminine, and neuter 
— ^indicative respectively of the male, the female, and the 
absence of sex. 

In names of persons, and of those animals in which it is 
requisite to indicate the natural distinction of sex, gramma- 
tical gender coincides mth natural sex; as bcr 5Dtann^ tie 
graui ber the lion, bte the lioness. 

To this rule ba§ SBeib# the woman, is an exception, being 


neuter, as are also some diminutives and derivatives which 
take their gender from their last component part; as bag 
SOftdbcben/ the girl, ba§ grauenjimmet/ the woman. 

The gender of German as well as of French nouns has been 
settled rather by custom than by wisely founded principle. 
Men do not always look on things with the clear and cold 
light of reason. Their thoughts are quickened by their ima- 
gination and associations, and they thus think of things as 
bringing bane or blessing, sorrow or joy, and bestow upon 
them an imaginary sex in accordance therewith. Thus in 
the sex given to inanimate objects we may look for indica- 
tions of national temperament, and the student must be pre- 
pared for the strangest contradictions; in German, the moon, 
war, victory, and death are masculine, and the sun and love 
feminine; while in French the former are feminine and the 
latter masculine. 

It is impossible to teach well by mere rule the proper 
gender of German nouns. The following remarks will help 
somewhat, hut much reading and close observation are re- 
quired to attain the mastery of this difficult subject; it greatly 
aids the memory if before each noun the student mil think of 
and employ the proper gender of the definite article. 

Gender is to a certain extent known by the meaning and 
by the /cm of a noun. 

I, By their meaning the following classes of nouns are 
known to be masculine : — 

Names of males and offices generally held by men, except 
diminutives in d)en and lein/ which are all neuter; as 

ber ^dctcr/ the baker. ber @d)mteb/ the smith, 

ber ^aufmann/ the merchant, ber ©djneiberr the tailor, 

ber S0^te^8cr/ the butcher. ber ©d)u|ter/ the shoemaker, 

ber SDJiiller, the miller. ber @ 0 ^) 11 / the son. 

ber @ticr/ the buU. 

The names of the seasons, months, and days (except bag 
Sal&r/ the year); as ber SBinter/ the winter; ber SOZat/ May; ber 
©onntag/ Sunday. 

The names of stones, rocks, mountains; as ber SKarmor/ 
marble; ber ^aufafug/ the Caucasus. 

In the same way the following classes of nouns are known 
tohe/mmm^; — 

Names of females and of offices peculiar to women; as bic 
SSlod)tcr/ the daughter; bie SDlagb/ the maid-servant; bie ^tege/ 
the she-goat. 

Names of fruits, trees, and flowers ending in e, as 

bie SSudiC/ the beech. bie Stofc, the rose, 

bic (gi^C/ the oak-tree. bie Sulpc/ the tulip, 

bic fiilic/ the lily. bie Ulmc, the elm. 

The following classes of noun are usually of the neuter 

gender; — 

Names of materials and metals (except ber steel); as 

bag wood. bag ©lag, glass, 

bag ©ifen, iron. bag ©olb, gold. 

Names of countries and places, to which, however, the 
article is not prefixed unless an adjective precedes the noun; 
as ^etergbur^, Petersburg; ^preufen, Prussia. But we say 
bie &Mei, Turkey; bte 0d)mcis, Switzerland. 

Other parts of speech used as nouns; as bag SSarum, the 
why; bag S^rinfen, drinking; bag 9ftti^lid)e, the useful 

Names of species of animals for the different sexes of which 
there exist distinct names; as bag the fowl (ber ^a|)n, 
the cock, bie ^enne, the hen). 

All diminutives in d)en and lein? as 

bag @tfi]^lcl^cn, the little chair, bag S8dd)lem; the little brook, 
bag @5^nb^cn, the little son. bag ^rdulein, the young lady. 

This rule includes a large number of nouns, and is therefore 
of much importance, as in the German language diminutives 
are very frequently used. In forming them the Germans add 
the sylLable d^en or lein to primitive words. If the primitive 
word ends in c or en, this termination is omitted in forming 
the diminutive, and almost all diminutives change a, 0 , u into 
&, 5, fi^.as 

bic SSaube, the pigeon; bag Sfiubcben, the little pigeon. 

ber ©artcn, the garden; bag ©&rtd&en, the small garden. 
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IL By the form of the word grammarians require us to 
regard as masculine— 

By far the greater number of primitive words. 

Most nouns ending in allr eh er, en^ Im^ and iitg? as 

ber SSalh the ball ber ^cgeu/ the sword, 

bcr ©tall, the stable. bet ^Dfen, the stove, 

ber ©pertiug; the sparrow. 

Nouns derived from the imperfect indicative of strong verbs; 
as ber the drink, from trinten/ to drink; ber Siitt/ the 

ride, from reiten/ to ride (on horseback). 

In the same way grammarians require us to regard as 
feminine — ■ , 

Derivative nouns ending in atb^ eh b«tt/ !cit/ fdjafL ung/ tU/ 
and some in nif 5 as 

bie ^|)e^ratbf marriage. bte §reunbfd)afh friendship, 

bie ^cuc^erei/ the printing- bte iCinberct, childishness. 

office. bie ^offnung/ hope, 

bie ©efunb^eit health. bie .^oningiu/ the queen, 

bie ©auberfeth neatness. bie .Sfenntnig/ knowledge. 

III. Nouns ending in fah feh and tbum are usually neuter; 
as ba§ ©d^idfal; fate ; ba§ SidtT^feh the riddle ; ba6 :2£ltcrtbum. 
antiquity. 

The same may be said of most collective nouns beginning 
with gej as baS ©ebiet/ the territory. 

Compound nouns retain the gender of their last component 
noun; as ber ^au^nater/ the father (of a family); ba^ 

|)aii§/ the (family) home. 

Several nouns, when used in a different gender, have a 
difterent meaning: — 


SBelcbe SS&ume b<iben Betti Siaub? 
Welche Baume iiaben kein 
Laub] 

Which trees have no leaves'? 
^o§u braud)t man ben ^efen? 
Worn braucht man den Besen '? 
For what does one need the 
besom? 


ber SBanb/ 

the volume of 
a book. 

bag SBanb, 

the band. 

ber SSunb/ 

the alliance. 

bag SSunb/ 

the bundle. 

ber SSauct/ 

the peasant. 

bag Waiter/ 

the cage. 

ber (Sbor, 

the chorus. 

bag ^t) 0 Xf the choir, 

bag ©rBennfntfg/ the sentence. 

bte (SrBenntnifg/ the knowledge. 

ber <Srbe/ 
ber m)alt, 

the heir. 

bag <5rbc/ 
bag @eb<^lt/ 

the inheritance. 

the contents. 

the salary. 

ber @t|t/ 
bie ®ift/ 

the saliva. \ 
the dowry, j 

bag (Sift/ 

the poison. 

ber .^eibc/ 

the pagan. 

bte ‘|)eibe/ 

the heath. 

ber |>ut/ 

the hat. 

bte |)iit/ 

the care. 

ber .Jtunbe/ 

the customer. 

bte .SCiinbe/ 

the knowledge. 

ber Sieircr/ 

the conductor, 
guide. 

bie Metier/ 

the ladder. 

ber SOlangel/ 

the want. 

bie Wiang^tl, 

the mangle. 

ber £ol;n/ 
ber ©c|ilb/ 

the reward. 

bag 2:0^11/ 

the wages. 

the siiield. 

bag ©d)ilb, 

the sign-board. 

ber ©ee/ 

the lake. 

bte ©ee/ 

the sea. 

ber 

the fool. 

bag 

the gate. 

ber S£]^eil/ 

the part. 

bag 

the share. 

ber SSerbienffi 

the gain. 

bag SSerbienlt/ 

the merit. 


^er 5£6pfer mad)t ben SSopf. 
Der Topfer macht den Topi 
The potter makes the pot. 
IBScsU braud)t man ben SBagenI 
Wozu braucht man den 
Wagen ? 

For what does one need the 
carriage? 


£3C:£X&€XSB. 

The following sentences are ^ven in German and Roman 
characters, and have the English placed under them. This 
will help just BOW not merely in recalling the correspondence 
of the letters, but also in the writing out of the exercise; for 
of course these sentences should be carefully read and written 
out;— 


Dag bat etnc ©(bale. 

Das Ei hat eine Schale. 

The egg has a shell 
Der ^ut ben .topf. 

Der Hut schutzt den Kopf. 
The hat protects the head, 
^tttf ber .JCircbe ift ctn .^reuj. 
Auf der Kirche ist ein Kreuz. 

, Overtheiffiurch there is a cross. 
DaS Dadb bag ^aug. 


Write out in three separate columns (according to gender) 
(1) the nominative singular of all the masculine, feminine, and 
neuter nouns in the above sentences; (2) place the proper 
definite article before each noun; (3) write after each noun 
the figures 1, 2, or 3, to show the declension to which it be- 
longs; then (4) write the nominative plural opposite each noun. 




SSer braucbt eine ^citfcbe? 

Wer braucht eine Peitsche? 
Who needs a whip? 

Sn bem Marten ijf cine Saube. 
In dem Garten ist ein© Laube. 
In the garden there is an ar- 
bour. 

SSag f(bncibct man mit ber 
©dge? 

Was schneidet man mit der 


CHAPTER T. 

ADJECTIVES — THEIR NATURE, DECLENSION, AND 
COMPARISON. 

Adjectives are used to qualify nouns. As in English, a great 
number of participles are used as adjectives. 

Adjectives may be either (1) immediately joined to a sub- 
stantive, as the large house; or (2) mediately by the verbs 
fciti/ to be, or merben/ to become, &c., as the house is large. 
In the former case they stand before the noun, and are called 
attributive; in the latter the verb stands between them and 
the noun, and they are C2i>lle^ p7'edicatwe. 

An attributive adjective is mriahle^ i.e, it changes its ter- 
mination according to the gender, number, and case of the 
noun it qualifies; as ein gufer SDlanu/ a good man; eine gute 
gcau/ a good woman; ein guteg Mnhf a good child. 

A predicative adjective is invariable; as ber §0?ann tjl gut^ 
the man is good; bte grait tfl gut/ the woman is good; bag 
.^inb ift: gut/ the child is good; bie 2fepfcl ftnb gut/ the apples 
are good; fie febnitten eg hxth they cut it short. 

Adjectives are also invariable when they stand in afposi- 
tion; as ber .Knabe/ Blug unb artig/ the boy, prudent and polite 
(for this is an elliptical mode of expression for ber £'nabe 
mdd)er Blug unb artig iji/ the boy who is prudent and polite;; 
consequently adjectives placed in apposition are treated as 
predicative. 

Some adjectives are always predicative, never attributive; 
as — 

berett/ ready. irrc/ wrong, astray, 

feinb/ hostile. Bunb/ known, 

getroji/ of good cheer. leib/ distressing. 

Adjectives which ai'e predicatively used mostly terminate 
in consonants. Some end in the diphthongs au/ eu/ ei, as 
grau/ gray, treu/ faithful, freb free; and several in c,* as blobe/ 
bashful, bangc/ anxious, enge/ narrow, bbfe/ bad or angry. 

Other adjectives are never predicative, but are always at- 
tributive. To this class belong all superlatives and ordinal 
numbers; adjectives derived from the names of materials by 
the affix cn5 many with the affixes tfd}/ lt(b/ and ig/ especially 
those derived from pronouns or particles; as metuig/ mine, 
beutig/ of to-day, bortig/ there (from bort/ there). 

Some adjectives are never declined, and others only when 
an article or pronoun precedes them. Of the first kind are 
those ending in lei; as einertei/ of one or of the same kind; 
jweierlei/ of two kinds; alierleb of all kinds; as well as etnanber/ 
one another, each other; as allerlei S3ter, beer of ail kinds; 
mit einanber, with one another. Of the second class are gan^/ 
all, whole, balb/ half; as (1) without an article or pronoun, gau^ 
Deutfd)lanb/ aU Germany; balb granfrei<b/ half (of) France; 
(2) with an article or pronoun, ber gang-e ©tamm/ the whole 
tribe; genitive beg ganjen &c. ; biefe ganjc ©fabt/ this 

whole town. 

The adjectives riel/ much, and mcnig/ little, max be used 
in the undeclined form before substantives; as mel SDltld)/ 
much milk; irenxg fOifid), little milk. But they ought always 
to be declined when they stand alone; they then take the 
number and gender of the noun to which they refer. fSSenig 
Is, even left in its adverbial state though a preposition should 
go before; as mit menig ®elb/ with little money, SSiet after a 
preposition is generally, but not always, declined. 
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Adjectives are decHned in three different ways, according 
as they happen to he — 

L Without an article; as gutep l0^aimrgute gmu/ guteg 

5)fetb. 

II. Preceded by the definite article or by a word of the 

same termination; as ber gute SO^ann/ bte gate grau/ bag gute i 
^pferb. : i 

III. Preceded by the indefinite article or a possessive pro- ' 
noun; as etn guter iDlann/ eins gute grau/ ein guteg ^fcrb. | 

In general, if the article or pronoun which precedes the i 
adjective is strong, the adjective must he weak; if the article i 
or pronoun is weak, the adjective must be strong; if the 
adjective is not preceded by any article or pronoun, the ad- 
jective is always strong. This arrangement seems to rest on 
the principle tiiat the ending of the definite article, as denot- 
ing gender, number, and case, must be expressed before a 
noun in some way, either by the article or the adjective, and 
that if once expressed it need not be repeated. 

I. When there is no article before the adjective it takes 
the same terminations as the definite article, except in the 
genitive case singular (to which it may add en instead of eg)/ 
and in the singular of the nominative and accusative neuter 
(in which it changes ai into eg)^ thus: — 



SIXGULAE. 


Masculine, 

Feminine. 

Neuter. 

N, guter Bater. 

G, guteg (en) SSaterg. 

D. gutem SSater* 

A. guten SSater. 

gute SOf^utter. 
guter ?0tutter. 
guter §0tutter. 
gute fOtutter. 

guteg .^inb, 

guteg (en) ^inbeg. 
gutem .^inbe. 

guteg ^inb. 


PLURAL. 


Masculine, 

Feminine. 

Neuter. 

N. gute fSdter. 

G, guter SSdter. 

D, guten SSdtern. 

A. gute ISdter, 

gute SDtiitter. 
guter ?0lfltter. 
guten Mttern. 
gutc SOtfltter. 

gutc .^tnber. 
guter .^tnber. 
guten .^inbern. 
gute ^inber. 

Decline for practice: — 



grofer ?Kann/ great man. 
|o^er SSaum/ high tree. 
Wane garbe/ blue colour. 


mctfc ?:ilte/ white lily, 
meijeg papier/ white paper. 
fd)6neg SSud)/ fine book. 


MascuUm* 
W.bcr gtttc SJater. 
<?.be§ gutehSSaterg, 
AbcntgufenlSater. 
A. ben guten SSater. 

, , . ' i, - 'H n '4 , 


SISTGUnAR. 
F&mmine* 
bie gutc grau. 
ber ptcn gran, 
bee guten grau. 
bie gntc grau* 


■■pnuB.An' ; 

Masculine* Feminine, 

W. bte guten SS&tec. bie guten grauen. 
G. ber guten SJater. ber guten grauen. 
i>. ben guten SJdtern. ben guten grauen. 
A. bie guten Skater, bie guten grauen. 

Decline for practice: — 


Neuter, 

bte guten Winter, 
ber guten Mnbee. 
ben guten .tinbern, 
bie guten ^tnber. 


ber grfine SSaum/ 
ber blauc ^immeh 
bie ^) 0 ^)e Sanne/ 
bie prdd)tigc ^ird)e/ 
bag neuc 3ai)r/ 
bag liebe ^inb/ 
biefer fd)bne ©arten, 
melcfjeg Wane ^ud)? 


the green tree, 
the blue sky. 
the high fir-tree, 
the splendid church, 
the new year, 
the dear child, 
this pretty garden, 
which blue book ? 


When a personal pronoun, teb/ bu/ n?tr/ i^r/ fie/ occurs 
before an adjective, the adjective receives, according to the 
practice of the best authors, the termination of this form, 
not only in the nominative, but also in the dative and accu- 
sative; as id) armer i)}iann/ bu gute grau/ bu guteg .^inb. 

When the adjective is preceded by a genitive case, it retains 
the cliaracterizing inflexion; as ©buarb^g iungfler SSruber/ 
Edward’s youngest brother; iOtaricn^g grfifteg Mary’s 
greatest fortune. Also when it is preceded by pronouns or 
numerals, either indeclinable or used without terminal in- 
flexion; such as ehnag/ some; niel/ much; nid)tg/ nothing; 
genug/ enough; allerlet/ of all kinds; etnerlei/ of one kind; 
jmcicrlci/ of two kinds, «&c.; bergleid)en/ such-like; lautet/ 
mere, nothing but; fol<^/ such; ^mei/ two; brei/ three, &c.; 
as ctmag guteg gletfd)/ some good meat; bergleicbcn ^arte ffeorte/ 
such-like harsh words; lautec gebiegeneg ©olb/ nothing but 
solid gold; mtt etmag weifem §)api€r/ with some white paper, 

III. When an attributive adjective has the indefinite article 
(eiu/ einc/ etn) before it, it takes in the nominative singular 
er in the masculine, e in the feminine, and eg in the neuter 
gender; in the other cases en/ except in the accusative 
singular of the feminine and neuter gender, which is like 
the nominative singular. 


When adjectives in el/ eti/ and er are declined they fre- 
quently drop the e before the final letters I, xif and r, as ber 
eble giirjt instead of ber ebele gfirji/ the noble prince. The 
adjective l)od)/ high, when inflected, softens d) into as ber 
]^o|)e S^urm/ the high tower. 

If several adjectives precede a substantive without an 
article, the first is of course declined like the definite article, 
and the other, in the singular, according to form III. given 
below. In the plural, they may all be declined like the article 
— nom. guter alter greunb? gen. guteg alien greunbeg 5 nom. 
plural, gute alte greunbe^ biefer mein guter @ol)n/ this my 
good son. One pronoun, however, does not affect another; 
as bag ^aug biefeg meineg guten ©ol)neg/ the house of this my 
good son, 

II. When the adjective is preceded by the definite article 
and those pronouns and indefinite numerals wliich indicate 
the gender like the definite article; as biefer/ btefe/ biefeg/ this; 
n?cld)er/ mel^e/ which; mand)e/ mand)eg/ many; ! 

jener/ jjene/ jeneg/ that. In this form the adjective takes the 
endings of the weah declension, except in the accusative 
singular, in which the masculine ends in cu/ but the feminine 
and neuter in e (the same as the nominative). In the plural 
the adjective has the termination cn in all its cases. 

When more than one adjective precede a substantive, they 
have, in this form of declension, all the same termination; as 
ber gute/ alte/ reblid^e sDtanu/ the good, old, honest man; gen. 
beg guten/ alien/ rcbltd)en Sltanncg. 


K cin fleifiger 
G, eineg fletfigen itnabcu/ 
D, eincm flei^tgen .Knabeu/ 
A. einen flei^igen 

W. eine ge^orf ame Sod^tet/ 

G, etner ge^orfamen SS^od)ter/ 
i>. einer gcl^orfamcn Sod)ter/ 
A. einc gel)orfame Sod)ter/ 

K cm fd^arfeg sUtejfer, 

G, eineg fd)arfcn ^Oleflferg/ 

D, einem fct)arfen iUtefer/ 

A. ein febarfeg sQ'iejfcr/ 


a diligent boy. 
of a diligent boy. 
to a diligent boy. 
a diligent boy. 

an obedient daughter, 
of an obedient daughtei 
to an obedient daughter 
an obedient daughter. 

a sliarp knife, 
of a s^rp knife, 
to a sharp knife, 
a sharp knife. 


Neuter, 

bag gute ^tnb. 
be! guten ^inbc§. 
bem guten ^inbe. 
bag gute Mrth, 


Adjectives are also declined as above when preceded by the 
determinative word fein/ no, or by one of the possessive pro- 
nouns mein/ bein/ fein/ unfer/ euer/ i^t/ my, thy, his, our, your, 
their, and if preceded by any of these words in the plural 
they take the termination cn in aU cases; as — 

Mas. Fern, Neut. 

N, !etne guten Sltdnner/ grauctt/ ^inber. 

G, feiner guten ?0tdttner/ grauen/ Winter. 

D. feinen guten ?lltdnnern/ grauen/ ^mbern. 

. A. !eine guten SCftdnner/ grauen/ .^inber. 

Decline for practice: — 

ein lieber SSater/ a dear father, 

mein guter SSruber/ my good brother, 

cine blaue SSlume/ a blue flower. ^ 

beine treuc greunbiu/ thy faithful friend 

ein fleincg Opfer/ a small sacrifice. 

^ ibr ro%g 5^uc^/ their red slxawl 


ENGLISH GEAMMAR AND COMPOSITION. 


Translate the following phrases:- 

bcr guteBater. 
biegute gutter, 
bag gute 

tin gufer fSatcr. 
eine gute sOtuttei:. 
ein gufeg .%tnb. 


guter SSater. 
gute SOtutter, 
guteg .^tnb. 

ber SSater i|i gut 
bie splutter iffc gut 
bog .^iub ift gut 


OOMPABISON OS* ABJECTITES. 

Qualities assigned to persons or things may exist in them 
in different degrees, for which reason the adjectives, which 
are words denoting qualities, are capable of degrees of com- 
parison. 

There are three degrees of comparison : the positive, com- 
parative, and superlati?e. 

The positive expresses the simple quality of an object; as 
flemr little, grof/ great, meife/ wise, &e. 

The signifies a greater or less degree of the 

quality of an object, and is formed by adding cr to the posi- 
tive (r only when the positive aheady ends in e); as lleiner/ 
smaller, grof cr^ larger, iueifer/ wiser, &c. But words ending 
in el drop the c when the er is added; as cbel, noble, cbto 
nobler.; : 

The superlative expresses the highest degree of the quality 
of an object, and is formed in two ways: — 

(V) When the adjective is joined to a substantive, the super- 
lative is formed by adding eji when the final sound of the 
adjective is a lingual consonant (b/ 1 / g/ f/ S)/ or only ft 
when the adjective ends in any other consonant or in e 5 as 
ber fleinjie/ the smallest; ber gr5fejle/ the largest; bee meifcjie/ 
the wisest. Participles, however, though ending in enb or cb 
add in the superlative degree only ft? as neefetnerb polished; 
nerfeinertft/ most polished; blfi^)enb, flourishing; blfi^)enbft/ most 
flourishing. 

(2) When the adjective is not joined to a substantive the 
superlative is formed by adding fien and placing the word am 
before it, in the same way as we do the word “ the” in Eng- 
lish; as am lleinjicn/ (the) smallest; am grSf teu/ (the) largest; 
am mcifejtcu/ (the) wisest 

In most monosyllabic Adjectives the vowels a, O/ u change 
into df 6 f fi in the comparative and superlative; as — 


as t)5cbfl angenebm/ most pleasant; duferfi gfitigr extremely 
kind. 

A great many compound adjectives are, by their nature, 
equal to superlatives; as — 

bettelarm/ as poor as a beggar, nagelneu/ entirely new. 
eiffalb cold as ice, uralb very old. 

feuemt^)/ as red as fire. munberfepu, wonderfully pretty 

Among the irregular adjectives and adverbs are — 

balb/ soon, e|)er/ am e|>ejlen* 

gernr willingly, liehet/ am liebfxen. 

gub good, bcjfet^ am beften or ber bejte. 

high, am ^oc^ften or ber h5c|)jie, 

na:^e^ near, nd^cr/ am ndGllten or ber ndcf)fte. 

Dteb much, mt%Xt am meiften. 

SBenig has, besides its regular comparative and superlative, 
also the irregular form minber and mmbe|t. 8 lecl)t has a com- 
parative and superlative, which is formed of ttc|ttgi as com- 
parative, ric^tiger^ superlative, ric^jtig(l. ©er^ hkt bag dufere/ 
outer, innere^ inner, obere, upper, untere/ under, with the super- 
lative duferfb innerfb oberfb unterfb are formed of the adverbs 
aufen^ without, innen^ within, obem above, rnitejiA below, and 
have no adjective form for the positive, ^rftetf leper (first, 
former, and latter), superlatives, either in meaning or as with 
le|tcr, also of origin, form a comparative, erfterer and leperer. 


Positive, Comparative, 
lang/ long, Idnger, 

fiarb strong, ftdrler/ 

Mrj, short. Burger^ 


Superlative. 

Idngfi or am Idngjten. 
jidrip or am fidj#cn. 
fiir§e|i or am tfirsejtcn. 


falfcl^/ false. 

joyful, 
glatb smooth. 
|ol)b hollow, 
l^olb/ graceful. 
laf)m/ lame. 


log/ loose, 

matt/ languid, 
platb flat, 

ro^i/ rough. 

fc^)lanb slender, 
ftarr/ rigid. 


flumm/ mute. 


The comparative and superlative degrees are declined like 
the positive; as ber tlcine Sifcl^/ the small table; ber fleincre 
S^ifcl?/ the smaller table; ber fleinjte Sife^/ the smallest table; 
ein Bleinerer SSife^z a smaller table; ein fc^onereg ^ucl()/ a more 
beautiful book ; beg fleingten S£ifcl)eg/ of the smallest table. 

The following peculiarities and exceptions should he care- 
fully noted:— 

The comparative is formed with mep/ more, if two predi- 
cates or attributes relating to the same subject are compared 
and the word tlian is translated by alg; as @r ift mep Blug alg 
recpfct)affen/ He is more prudent than honest 

“As . . . as” is translated by ebenfo . . . alg (or mic )5 as 
@r ip: ebenfo alt alg (or trie) bu/ He is as old as thou; and “not 
so ... as” is rendered by niep go . . , alg (or trie). 

“The . , . the” is translated by jc . . . befto^ as jc b^ber 
befto fdlter. 

The superlative is rendered emphatic by compounding it 
with the genitive alter; as allcrtiebjl/ most charming (of all). 

The absolute superlative is commonly expressed by b&cbpz 
most, but also by fiberawg/ exceedingly, and dnfcrftz extremely; 


But the following monosyllables do not modify the vowel in 
the comparative or superlative: — 


KXEBCISE. 

Write out a translation of the following sentences; ^ve 
( 1 ) the positive, comparative, and superlative of each adjec- 
tive; ( 2 ) place either the definite article (ber) or the indefinite 
(ein) before each noun; and (3) decline in full, i.e, giving all its 
genders, numbers, and cases: — 

2 )cr @cbnee iff (is) iretfi. t>it S)infe iff febmarj, ^ie Xfebe 
iff grau. <^rftn ift bag dirag. SSlau ift ber .f>immel. (§5elb iff 
ber ©cb^efel. ^ag S5lut bat (has) eine rotbe Sarbe. S)er S^abaef 
bat eine branne garbe. htt ffipe @ucBer. S)ag febwere SSlci 
^ag SSier f cbmedt (tastes) bitter. JDer grofe SOtann. Sag flcine 
J^inb ift fcbwacb. 2 )er SSaum ift alg ber ^trdueb, ^er 
0 tamm ift bider alg ber 2 Cft ^er 2 (ft ift bider alg ber ^mcig. 
2 )ie strafe ift breiter alg ber ^fab. 2 )er glup ift breiter mh 
tiefer alg ber SBacb. 23ag <Scbaf ift Alter unb grbfer alg bag 
£amm. £>ag Samm ift bolber alg bag @cbaf. 3 c filter befto 
grfifer m&cbft (grows) bag Samm. 


ENGLISH GRAMMAR AND COMPOSITION. 
CHAPTER III. 

ADJECTIVES — DEEIEED AND CLASSIFIED. 

Etymologically the word thinp is related to the mental act 
of thinking. Whatever we can so think about as to make 
them distinct objects of thought, grammarians call things. 
The word in this sense includes persons, places, and other 
actual existences, as well as any clear idea to wiiich we 
may give a specific (ideal) reality. The names of our ideas 
are nouns. All nouns come to be connected in our minds 
with some qualities, peculiarities, properties, conditions, habits 
or specialities, which mark them off as different one from 
another, and which therefore distinguish them. To register 
to ourselves, and to indicate to others, these distinctive off- 
marking and determining particulars which characterize and 
individualize things, we use words which are joined to nouns, 
and are therefore called adjectives (Latin adjectivus, able to 
be annexed or attached to something else). An adjective is 
a word used along with a noun to denote some limiting 
quality, attribute, or distinction which we regard as marking- 
off in thought that special thing of which we are speaking 
from others of the same kind or class. It is not the name^ 
but the denotive or sign of a quality. Bright denotes the 
capacity of giving forth radiancy ; brightness names it. Nor 
does an adjective, as is so often said, denote the quality of a 
nmn. It denotes the quality of the thing, in the etymologi- 
cal sense, which the noun names. The word rose is a noun, 
but the word white does not denote any quality of the word 
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rose. A lohite rose is, in reality, a new compound description 
of an ideal— considerably more limited than the word rose — 
now present in our minds; white denotes the quality of the 
but not of the name rose. An adjective has no com- 
plete meaning of its own. It has no really independent 
meaning unless when thought of in connection with a noun. 
Sometimes, it is true— because we do not always express all 
that we have in our minds, when we know that what is not 
expressed vvill be quite well understood as meant — it seems 
to be otherwise; and adjectives are frequently used without 
having the nouns to which they refer expressed. We say, 
lor instance, “ The,^oor^ alone are but we mean ^^Good 

people alone are happy people,^^ As usual^ he is late,” 
signifies “As is his usual habit, he is late,” and it is so in 
all similar cases. 

The objects which surround us are innumerable, .taken 
singly and apart, as individuals; but they are not infinite in 
their variety as classes. They are all, in a certain way, 
repetitions of the same or nearly similar qualities. These 
qualities we can form ideas of, and these ideas we can 
arj'ange, assort, classify, combine, and separate. We note 
things as affecting us in a particular manner, and as exert- 
ing activities one upon another. Thus we classify things in 
thouglit, and register them in our memories as possessed of 
certain qualities. Qualities are, in fact, the determining 
characteristics which enable us to know things one from 
another. The ideas we have of them are all gained by the 
comparison of one thing wuth another, and we define and 
mark off things by indicating their qualities. Resembling 
classes are formed by recognizing their likeness in qualities. 
The precise specific qualities which we take notice of in 
things varies with our design in looking at them. A piece 
of mahogany lies before us; regarded geometrically we say it 
is so long, so broad, so thick, round, square, &c. ; thought of 
as a carpenter would consider it, it is hard, firm, compact, well- 
coloured, grained, &c. A botanist and a chemist would find 
other qualities to engage their attention. Each one adds to 
and aggregates around this bit of wood the characterizing 
qualities which distinguish it in his mind, and these dis- 
tinguishing words are all able to be added to the name given 
to it as adjectives. Adjectives are the marks which we use 
to denote the qualities which we have observed when com- 
paring things one with another. Thus, we distinguish one 
man as brave, another as cowardly; one strong, another 
feeble; one wise, another ignorant. In this way they are 
all more or less suggestive of comparison, and therefore of 
limitation. If we say, “ Paul is a clever lad,” we withdraw 
him from the whole class lad into the more limited subclass 
demr lad, and suggest that there are left apart from him 
those which, if not actually stupid, are at least not clever. 

Every kind of thing posst-sses qualities by which it im- 
presses our senses or our minds. The knowledge of these 
qualities is often of great interest and importance to us. 
Many of them lie, as it were, on the surface, and are easily 
perceived. But they are frequently of such a nature that 
they are constantly changing, undergoing some variation, 
and sometimes even disappearing from view. The grass, for 
instance, may be growing^ green, withered^ or cut. Those 
words which indicate the permanent or fleeting qualities of 
the grass are adjectives. They may be called descriptive, 
because they aid us in bringing clearly before the mind the 
special appearances things present to us, the state they are 
in, or the qualities which characterize them. Many of the 
qualities of persons or things are not easily perceived, but 
are discerned only after observation and search. Thus, a 
man may be kmd, handsome, learned, and influential, or 
cruel, ugly, ignorant, and worthless. Such words, expressive 
of the distinctions of man from man, are adjectives, because 
that to the idea raised in the mind by the word man they 
add the limiting variable qualities which these words suggest 
to the more general idea. These are (from Latin qualis, of 
what sort ?) called qualitative adjectives, Le, adjectives which 
denote the qualities of thinKs, as wise, honest, amiable, 
magnificent, iitouhttrable. 

Descriptive adjectives may be of various kinds, viz. 

I. Proper — being derived from proper names, as Hebrew, 
Teutonic, Roman, English, &c. 

T, 


II. Common— denoting the general qualities of things, as 
green, hot, generous, &c. 

Of common adjectives there are four classes— 

(1) Those which denote qualities appreciable by the senses, 
and hence regarded by us as real, as sweet, sour, red, gray, 
large, globose. 

(2) Those which denote characteristics perceptible only 
by the mind as the realizer of ideas, and therefore 
designated ideal, as educated, intelligent, true, right, 
exemplary. 

(3) Participial, such as are etymologically derived from 
verbs, but which are used without the verbal reference to 
time, as seeing eye, the uplifted hand ; and 

(4) Numerals, whmli will be referred to in a subsequent 
paragraph. (See p, 243.) 

Adjectives are used (1) attributively — i.e. as the comple- 
ments, qualifiers, or modifiers of the ideas expressed by the 
nouns to which they are added; e.y. “ A pretty wooden toy 
was given to James.” This does not signify merely that a toy 
was given, but a toy of a particular description. It was a 
toy distinguished from others by being “pretty” and by being 
“made of wood.” (2) Predicatively, that is, as complements 
to verbs, “John is a sensible, well-educated, and industrious 
tradesman.” This is a very different statement from the simple 
sentence, “John is a tradesman.” That be is, indeed, asserted 
to be, but he is marked off‘ from the whole class tradesman, 
of which he is one, by the several descriptive distinctions of 
being “sensible,” which all tradesmen may not be ; “well- 
educated,” which ail tradesmen are not; and “industrious,” 
which is not able to be said of all tradesmen. The assertion 
is made, not regarding that which the noun alone denotes, but 
of the idea which the noun and all these adjectives taken 
together make up. As a complement of a verb, the adjective 
appears in such sentences as these, Joseph was — i.e. 
Joseph was a faithful steward. The fields are ripe. His 
determination was right. The man is ignorant. Rome 
grew powerful. Burns became famotts. Mary seems cold. 
He turns white with fear. I feel comfortable. Yiitue makes 
men happy. I was struck dumb. Socrates was named the 
wise. The man was considered 

OOMPAJaXBOX OF ADJECTIVES. 

Many qttalificative adjectives are compound, that is, formed 
from two or more words joined together generally by a hyphen, 
as milk-white, open-handed, three-cornered. Qualificative 
adjectives, as they often refer to variable qualities, indicate, 
when possible and requisite, the degree of variation brought 
under consideration ; as bright, brighter, brightest. Adjectives 
expressive of such qualities vary in form— or, as it is called, 
undergo inflexion— to indicate the degree or variation in the 
relative amount of the quality denoted by the distinguishing 
word. We have an idea of largeness, and this we indicate 
by the use of the adjective large prefixed to the name of 
things haying that quality; as a large house. But the rela- 
tive degree of the quality of greatness in size differs in 
different things, e.g. a horse, a camel, and an elephant may 
each be spoken of as large animals; yet each of these, as it 
varies in size from the others, may have that difference 
indicated in a way by saying — The horse is a large animal; 
the camel is larger than the horse; and the elephant is the 
largest of these three animals. When we wish to make a 
simple comparison between two things possessed of the same 
quality, and to state that one has a greater or a less degree 
of that quality than the other, the particular amount of the 
quality possessed by, or noticeable in, the one is placed before 
us as the unit of comparison for the time being, and is 
therefore called the positive degree (from Latin positus, 
placed). That which is regarded as showing a greater 
degree of that same quality than the other is thought of 
as possessing is said to be compared with it (Latin comparo, 
I bring together to see how they match). This possession of 
an additional amount of the quality is indicated by the 
addition of the termination r or er to the simple or positive 
form of the adjective; and the adjective is then said to be in 
iht compwradve degree', as fine, finer; bold, bolder. When 
we wish to denote the pos&ession or manifestation of the 
thii-d degree of a quality — that is, the greatest mount of 
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w^Mch indication is made by inflexion — we add stor est to 
the simple or positive degree, and the adjective is then said 
to be in the superlative degree (Latin stiper^ above or beyond; 
and latus, carried— carried beyond the comparative), as 
finest, bold^s^. 

TMs terminational form of comparison, however, is in 
general confined to adjectives of one syllable and such 
dissyllabic adjectives as end in 5^ er, or y, as noble, 
nobler, nobto; tender, tenderer, tenderesjf; merry, merrier, 
meniesif, &c. In dissyllabic adjectives ending in 3 /, pre- 
ceded by a consonant, that letter is changed into i before 
affixing the augment; and monosyllabic adjectives ending in 
a consonant preceded by a single vowel double the final con- 
sonant, as hot, hotzJer, hotjfes^ ; thin, tMn?^er, thinwes^. This, 
however, is an orthograpMeal rather than a grammatical 
necessity, and is required to preserve the sameness of sound. 

Many adjectives, however, as they denote qualities which 
are not subject to variation, undergo no change. Among 
these are: — 

1 . Proper adjectives, which are not susceptible of com- 
parative inflexion; as British, Johnsonian, Mosaic, Vic- 
torian; except in some such phrase as, “More English than 
the English themselves.” 

2 . Adjectives denotive of Jf^wre; as angular, square, 
circular, polygonal, &c, 

3 . Adjectives indicative of material; as wooden, golden, 
coralline, gi'anitic, &c. 

4. Adjectives expressive of ime; as hourly, daily, weekly, 
monthly, annual, &c. 

5. Adjectives which in themselves indicate the highest or 
lowest degree of a quality, of which the following are a few:— 


Almighty 

Fatherly 

Living 

Royal 

Brotherly 

Filial 

Lunar 

Safe 

Certain 

Fluid 

Maternal 

Single 

Chief 

Free 

Native 

Sisterly 

Continual 

Full 

Non-suited 

Solar 

Co-ordinate 

Gratuitous 

Parallel 

Sofid 

Dead 

Heavenly 

Paternal 

Supreme 

Earthly 

Hereditary 

Perfect 

Terrestrial 

Empty 

Immediate 

Perpetual 

Triangular 

Eternal 

Impossible 

Principal 

True 

Everlasting 

Infinite 

Rectangular 

Uninterrupted 

External 

Insular 

Regular 

Unique 

Extreme 

Insurmountable 

Remaining 

Universal 

Fallen 

Left 

Right 

Void 


6 . Adjectives denoting quantity; as ten, hundred, thousand. 

7. Demonstrative adjectives; as this, that: pi. these, those. 

8 . Definite adjectives; as one, five, sixth. 

9. Most compound adjectives; as life-long, many-sided, 
red-crested, only-begotten, thousand-fold, &c. 

10 . Nouns used as adjectives; as stone walls, iron fetters, 
prison fare, Aylesbury ducks, dsc. 

A large number of adjectives of two syllables, and almost 
all of more than two syllables, take what may be called the 
adverbial form of '’Arnparison. Tliis is done by prefixing to 
the adjective the incrememave adverbs, more and most, nr the 
decrementive adverbs, less and least TMs gives us, in all, a 
range of five degrees of the intensity of any quality so com- 
pared, e.g. 

Least happy, less happy, happy, more haj^py, most imppy; 
least wretched^ less wretched, wretched, more wretched, most 
wretched; least memorable, less memorable, memorable, more 
memorable, most memorable; least courageous, less courage- 
ous, courageous, more courageous, most courageous; least 
cowardly, less cowardly, cowardly, more cowardly, most 
cowardly. 

It is obvious, from the above examples, that there is always 
in the mind some tacit but readily understood standard-point 
adopted by us as that from which the comparison stailis. 
This is podted^ i.e. regarded as fixed, positive. Many of 
the words employed to express the positive degree are already 
pretty long. The addition of a terminal syffable to a long 
word is not often desirable. The inexpediency and incon- 
venience of affixing an augment to such words has led to the 
adoption of this adverbial mode in most cases as a euphonic 
improvement; for though such words as disagreeablestj 
magnificentest, indeterminedest, have been used, they do not 


readily commend tliemselves to one's ear, even if they did so 
to one’s thoughts. Though Milton uses “ artificialest ” and 
Shakspeare “violentest” they have not been generally follow^ed 
in doing so. It is difliciilt to lay down any general rules on 
this subject, and the nearest approach to a principle of guid- 
ance we .can give is, that when an' adjective terminates in a 
heavy, syllable— whether 'from liavinga long vowel, oradiph- ■ 
thong, or an accumulation of consonants — the adding of the 
augment, as it would increase the disagreeableness of the 
sound, is to be avoided. Yet even in this, practice is not 
uniform; we pleasant^ pleasanter^ pleasantest^ but we do 
not often say or 

Some other forms of denoting the increase or diminution of 
a quality, and so of— in a way— suggesting a coniparison, are 
frequently employed, such as adding a diminishing affix like 
ish to the adjective, e.g. A greenish tint; prefixing another 
comparative adjective like rather^ e.g. You are rather late 
tMs evening; or some such indefinitely modifying word, as 
somewhat, a little, much, almost, so, &:c., e.g. I am somew-hat 
angry. We can also use such expressions as— lather larger; 
a good deal more handsome; very much better; he is a truly 
good man. 

Such phrases as the last might be regarded as independent 
superlatives. They do not directly bring the person or tMng 
into comparison in the same sentence with other persons or 
tilings liaving the same quality, but state an estimate formed 
of such persons or tMngs by themselves. The sentences— 
These apples are very good; our companions are truly 
worthy of friendsMp; she is extremely cautious; I cannot 
refrain from expressing the ve^^y great pleasure I have had— 
do not imply comparison with other apples, companions, 
women, or pleasures than those mentioned, as the inflected 
or formally adverbial comparison would do, but indicate, as 
those composite comparisons always do, distinct attributive 
qualities wMch the nouns possess considered in themselves. 

The comparison of ( 1 ) equality is made by the use of om be- 
fore and as following the adjective: James is as industrious 
as his cousin; ( 2 ) of inferiority, by not so before and as after it: 
John is not so afiable as William; (3) of superiority, by using 
than after the comparative : Mary is merrier than Jane. 
By employing such words as extremely, exceedingly, and 
other adverbs, we express a composite superlative of eminence 
as distinguished from the superlative of comparison. The 
same is accomplished by such forms of speech as — the wisest 
of the wise; the bravest of the brave. 

The regular inflexional terminations of comparison are, as 
we have seen, r or er, and st or est. There are some adjec- 
tives, however, which take forms which are more or less irre- 
gular. For instance, into /(zr (Saxon faran, to go) a eupliomc 
th has been introduced to lengthen the first syllable. It is 
compared far, far^Aer, far^Aest. By the Scotch this word is 
colloquially used in the regular form, far, farer, faresi. Simi- 
larly in fore, besides changing 0 into u, we use the same 
lengthening th, fore, further, furthest; in addition to wMch 
we also compare this word fore, iormer, ioremosL The etymo- 
logical distinction between these adjectives has been almost 
entirely lost sight of. Far implies increase of distance — agoing 
from; fore decrease of distance, coming nearer to the front or 
forward, and thence, more easily distinguished. 

The following adjectives have double inflexional forms, vi 2 . : 

j Later Latest (after some usual or fixed time). 

(Latter Last (subsequent in absolute time or place). 
NigherNighest fNieb and Heah 

Near Nearest or Nent f ^ , 

) (Nyhste with h& like 

/ Older Oldest (in number of years), 
t Elder Eldest (in priority of birth). 

Several adjectives derived from the Latin retain the com- 
parative form they possessed in that language; among them 
are — anterior, exterior, interior, inferior, jmiior, major, minor, 
posterior, prior, senior, superior, ulterior; but they rank only 
as positives, as may be easily seen from the fact that tlmn 
cannot be used after them as is the case with ordinary com- 
paratives. The same may be said of after, former, hinder, 
inner, ^ latter, nether, outer or utter, under, upper, when used 
as adjectives; they are comparative in form rather than in 
nature. 


Late 


Nigh 


Old 
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Many words liaving an adjectival meaning are defective 
,in one or more of their parts — 


•Aft, • 

After 

Aftermost. 

East 

— ' 

Eastinost. 

EM ■ . 

Elder. 

Eldest. 

Far 

Farther 

(Farthest or farther- 


( most 

Fore 

(Former 

Foremost or first 

. (Ftyrther 

Furthest 

Hind 

, ■ Hind.er 

(Hindmost or hinder- 
( most. 

In 

■ Inner 

inmost or innermost 

Low 

Lower 

Lowest or low^ermost. 

Mid 

, — ' ■ 

Midmost 

.Mlddie^ 


Middlemost 

Bmmth 

' Nether 

Nethermost 

North 

— ' 

Northmost, 

Northern ■ 

— , 

Northermost 

Out 

(Outer 

(Utter 

('Outmost. 

-< Outermost 
{utmost 

Bathe 

Rather 

— ■ 

Rear ■ 

— 

Rearmost. 

South 

— 

Southmost 

Top 

— 

Topmost 

Up 

Upper 

Uppermost, upmost 

West 

— 

Westmost 


By r or er, and si or est without 
change. 

By adding er and doubling 

the final consonant. 

Pos, 

Comp. 

Super!. 

Pos. 

Comp. 

Super!. 

Gay, 

Gayer. 

Gayest 

Hot. 

Hotter, 

Hottest 


Positive. j 

Comparative. 

Dreary. 

Drearier. 


It is rather singular that in the best known languages, an- 
cient and modern, there are some words of similar signfication 
which are irregular in their comparison. Of these are — 


Good 

Better 

Best 

Bad, evil, or ill 

Worse 

Worst. 

Much or many 

More 

Most. 

Little 

Less 

Least 


Positive. 

Comparative. 

Tender. 

More 

Less 

- tender. 


ADJECTIVES. 


Pbopbb. 


CoMMOlir. 


Real. 


Ideal. Participial, Numeral 


2. Construct tables like the following, and insert in each 
of the columns thirty adjectives, properly arranged and com- 
pared, as in the example given. 

COMPARISON OF ADJECTIVES. 

1. Inplectiojstal. 


By changing y into i, and adding er and «si!. 


Superlative. 


Dreariest. 


2. Adverbial.. 

By placing more and most or less and least before them. 


Superlative. 


Most > 
Least) 


tender. 


These words, transmitted as irregulars from the remotest : 
periods to which language can be traced, are logicaily rather 
than etymologically-— in use more than in origin — ^related 
fco one another. 

No adjective requires both the inflectional and adverbial 
forms of comparison — e.g, most straitest” is improper. 

When one noun precedes another, as in “steel -pen,” 
“morning-star,” &c., it is in our opinion better to call the 
two collocated words a compound noun, than, as is usually 
done, the former an adjective. 

A few adverbs admit of inflexion by comparison, like ad- 
jectives; as soon, sooner, soonest. 

Besides descriptive or qualificative adjectives, which define 
and fimit by statement of characteristics, there is another 
class of adjectives wMch may be regarded as definites. They 
may also, from their peculiar nature, as having reference to 
number and quantity, be classed as numerals. 

Numeral adjectives may be either (1) definite or (2) in- 
definite. 

Definite numeral adjectives are either (1) cardinal, (2) 
ordinal, (3) multiplicative, or (4) partitive. 

Cardinal numerals express numbers in their simplest form; 
as one, two, three, &c. 

Ordinal numerals denote the actual place or rank held m a 
series or orderly arrangement of things; as first, second, third, 
fourth, fifth, &c. 

Multiplicative numerals show the number of the paits of 
which a whole is composed; as single, double, triple or treble, 
quadruple or fourfold, &c. 

Partitive numerals indicate the divisions which have been 
made in a whole; as half, third, quarter, twelfth, &c., 

Indefinite numeral adjectives refer either to (1) number, or 
(2) quantity. 

Indefinite numerical adjectives are such as — all, some, many, 
few, any, none, several, divers, certain, &c. 

Indefinite quantitative adjectives are such as — ^much, little, 
great, enough, whole, &c. 


Exeroisbs.— 1. Construct a form like the following, and in 
it insert adjectives similar to those given as examples in the 
previous lessons in their respective columns. 


GEOLOGY.— CHAPTER III. 

lUNEOTTS AUENOIES — SUBTEBBAIfEAiJ STORMS — SOI/EATARAS, 
EUMAROIiES — THERMAL SPRIIfOS — GEYSERS — FIRE-WELLS 
— SALSES — VOLOANOITOES AHL VOLCANOES. 

In geology the word rock does not necessarily imply massed 
stone. It is used to signify the matter of which the crust 
of the earth is composed. In this sense not only granite 
and marble, but clay and sand, are included in geological 
roch. We have seen how, chemically by change in the 
atomic composition and properties of the parts of surfaces, 
and mechanically by alteration in the aggre^tions of surface- 
matter, through variations of heat and moisture — ^the action 
of carbonic acid and oxygen — the ordiiiary operations of 
beating rain, of waterspouts, and inundations — ^the action 
of streams, rivers, and waterfalls — the fluctuations of lakes, 
of water flow, and tide — and the continuous motion of the 
ocean, rocks are worn down; and their debris enter into new 
combinations and collocations. Stratifications, whether in- 
cipient or complete, show, in the subsidence and settlement of 
these mixed and suspended materials, that the earth^s surface 
has been varied and changed. We do not find all rocks 
lying in regular horizontal layers, one superincumbent on the 
other, as they would be if these external influences were 
the only causes of change. We know that our globe has 
been (and is) the theatre of singular subterranean pheno- 
mena; jagged peaks, abrupt chasms, and upheaved precipices 
suggest tliat the telluric shell has been subjected to derange- 
ments of its surface more or less violent. The earthquake 
and the volcano add their evidence to the fact that igneous 
action has been effective in change. Common experience 
contrasts the mobility of water with the immobility of laud, 
and we speak of the crags and mountain-battlements around 
; us as “ everlasting hills.” But geology reads the great rock- 
records of the earth differently. It traces the changed 
aspects of nature to their causes, and among the forces which 
have operated to bring about the present condition of the 
visible surface of the globe it includes the interior heat to 
which we owe fumaroles and geysers, salses and fire-wells, 
volcanoes and volcancitoes, upheavals, subsidences, and earth- 
quakes. 
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Modern geologists, with the caution of inductive reasoners, 
gather fuE information concerning the known before they 
proceed to explain the unknown.^ The acquisition of correct 
•and adequate information regarding phenomena enables them 
to carry from the present, as it were, the light of experience 
into the investigation of the evolutions of the past. FoEow- 
ing this course, we shall endeavour to present the known 
phenomena of igneous action as a preparative for applying 
that knowledge to the interpretation of the unstratified and 
metamorpMc rocks, and of the disturbances of strata which 
are perceptible everywhere as we look around us. ^ 

Pliny long ago caled earthquakes ''subterranean storms. 
Sometimes underground sounds are heard like the roEing 
growl of thunder or the muffled discharges of artillery. 
These strange noises are propagated through the soEd crust 
of the earth, and are not the re-echoed grumbEngs ^ of 
atmospheric perturbations. In 1784 a preternatural roaring 
was heard in the mining districts around Guanaxato, in 
Mexico, for more than a month, though the surface of the 
earth was free from any tremulous motion, and no movement 
was felt even in the deepest workings of the gold and silver 
mines. Caraccas, a city in Yenezuela, has often been 
terribly shaken with eartliquake.^ When ISTew Grenada was 
subjected to a violent earthquake in 1835, the resonance of the 
interteUuric storm was heard without intermission for seven 
hours, though no vibration of the earth was felt. During 
the great volcanic eruption of Cotopaxi, 1738, loud subter- 





We turn now to fumaroles^ or apertures in the earth 
whence gaseous vapour or sulphiu'ous smoke is emitted. 
These are numerous in the volcanic regions of Iceland, 
where hot steam is ejected to a height of from 30 to 60 feet 
from crevices in the soil, with a noise resembling that of 
steam under Mgh pressure rushing through a safety-valve. 
They occur also along a Ene of about 25 miles in Tuscany, 
and boric acid is mingled with the jets of vapour they give 
out. Of those evidences of elastic fluids finding or forcing 
their way from the interior of the globe, perhaps the most 
notable instance is that of the flre-welU of China. In Ho-^ 
tsing, tlirough fissures in the earth’s crust, vast quantities of 
carburetted hydrogen have been known for 1000 years to 
be issuing. By the use of bamboo-cane as piping, this gas 
lias been utilized for lighting purposes, and has even been 
adopted as the city gas-supply for Kiung-tschen. The evolution 
of <ffierent gases by the operation of natural chemistry among 
the hidden elements of the earth is a phenomenon familiar 
to us in mineral springs, and in the accumulations in mines 
which cause those smoke-damp explosions that so frequently 
scatter distress and death among mining populations. 

Many thermal springs are so impregnated, with these sub- 
terranean chemicals as to have gained the credit of possess- 
ing specific curative powers, and have made their neighbour 
hoods health resorts. We know that substances in a solid 
or fluid state, when exposed to the action of heat, undergo a 
change of condition; the solid becomes fluid, and that aerial 

or gaseous. The ready absorption char- 

acteristic of water is familiar, and hence 
we have a reason for the solution of mineral 
matters and their combination with the 
waters of thermal springs. The tempera- 
ture of water drawn from the earth by 
artificial boring shows in general an increase 
of one degree for each 60 feet in depth 
below the surface of invariable temperature. 
We find waters of different temperatures 
issuing from famous springs. The waters 
of Bath show 66° Fahr., of TopEtz 71°, 
of Chaumont 80°, Baden-Baden 96°, Wies- 
baden 108°, Carlsbad 117°, Abano 121°, 
which is also the range attained by the 
springs of Borset, in the province of the 
: Lower Rhine. During the earthquake at 
> Lisbon the springs at TopEtz ceased for 
a time to flow, and when the water re- 
appeared it was ochreous in tint. The hot 
springs of Las Trincheras, in Venezuela, 
reach a temperature of 194-|°, wlule the 
Aguas Comangillas, near Guanaxato, in 


ranean noises were beard, Eke far-off cannonading, at Honda, | Mexico, are 205-|-°. These places are near territories in 
463 miles distant in a direct line and 18,000 feet lower than | which earthquakes are frequent and volcanoes abound, 
the peak whence the eruption sprang, throwing its glare 3000 * Iceland is a high mass of rocks of igneous origin, which, 
feet into the air. Earthquake shocks were, however, plainly though covered with perpetual snow and glaciers, is pierced 
felt in the silver mines of Marienburg early in this century, by numerous and intense volcanic fires, whose soil emits 
yet when the miners in their alarm reached the surface, no sulphurous vapours and inflammable gases, and the jets of 
sound had been heard, no shock had been felt. Here we boiling water ejected from the heart of these lava-masses 
have subterranean thunder without eruption or earthquake, constitute one of the curiosities of the universe. The most 
concomitant to both, and absent at least in one instance. remarkable of these geysers are found in a group near 
We can do no more than mention here the phenomena of Reikiavik, and not far from the volcano Mount Hecla. The 
solfataras. These are rents in and vents of the earth from Strokr (or churn) is one in which the water can be seen 
which — as in the case of the crater at SoEatara (from wliich working about 20 feet below the surface of its outlet, but 
they derive their name), above the little Neapolitan town of which can be provoked, by stuffing up its gullet, into belching 
Puzzuoli — there issue corrosive- sulphurous gases and steamy forth a magnificent jet to a height of 60 feet. In the Great 
vapours. In the near neighbourhood of these colles leu- Geyser the water, only 20 degrees below the boiling point, boils 
cogei (white chalk hiEs), as the ancients caEed them, are and eddies impatiently, and every few hours, with a rumbling 
Lake Avernus, occupying, without outlet, the crater of an roaring, projects, in a tumultuous outburvSt, a stream of tliermal 
extinct volcano; Lake Agnano; the Grotto del Cane, whose water. Once each day a great paroxysm occurs, wlien it flings 
mephitic evolutions of carbonic acid seem due to internal into the air repeated jets of water, rising from 60 to 80 feet 
heat; and the Temple of Serapis, the changes in the position high, and enveloping the country for a mile’s extent in steam, 
of which indicate that more than once the relative level of Before these eruptions its waters have been found to have* 
sea and land has been altered. The district gives the name risen to 261° Fahr. They are impregnated with soda ana 
puzzolana to a dull, straw-yellow, harsh-feeling volcanic, tuff, siEea. These have encrusted round it into a circular orifice 
through a hill of which, 1513 feet high, at Gamalduli, the about 72 feet in diameter. In a group near Reikholt there 
celebrated Grotto of Pausilippo — 2178 feet long, 50. feet nigh, is a double geyser, each part of which throws out a jet in 
and 18 feet broad — ^has been cut. The islands of Proidda alternation with the other, every few minutes. It is supposed 
•^nd Ischia belong to this centre of igneous operations. that these eruptions are due to the sudden evolution of steam 
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produced in subterranean watercourses by the heat of the 
iurrounding volcanic regions. The relation traceable between 
jentres of volcanic action, earthquake perturbations, thermal 
iprings, and gaseous vapours, seems to indicate that they 
tre causatively, not casually, connected. 

Another class of igneous phenomena appear to exhibit 
ifFects intermediate between the emission of gases and 
Iquids and that of molten matter. These receive the name 
)i salses or mud- volcanoes. At their earliest outburst, they 
are generally accompanied by the ejection of lofty jets of 
hame, by subterranean noises, and in their subsequent results 
they are marked by the upswelling of extensive tracts of land. 
The salses of Macaluba, near Girgenti, in Sicily, and of Monte 
Zibio, near Sassuolo, in Modena, as well as the Peninsula of 
Taman, on the east side of the Strait of Kertch, from several 
cone-shaped mounds, throw up water mixed with mud and 
cliarged with carbonic acid and carburetted hydrogen. But 
it is on the promontory of Apsheron, running out for 40 
miles into the Caspian Sea, that the discharges of hot torrents 
and muddy matter display themselves most remarkably. The 


dre-worsMppers of Asia consider this peninsular projection as 
sacred soil. At Jokmali, there, in 1827, the flames hurst forth 
from a crater formed by the upblazing soil, burned for a 
whole day, lighting up the distance for 24 miles, and ejected 
huge fragments of rock and large quantities of volcanic mud. 
The ground here is impregnated with salt, sulphur, and 
naphtha. Sometimes the exuded liquids spread over the sea’s 
surface, and, taking fire spontaneously, show the strange 
spectacle of a flaming waste of waves extending for miles over 
the Caspian waters. At Bumak, in Java, where both 
extinct and active’ volcanoes abound, mud is ejected at a high 
'temperature. 

Of the subsidiary phenomena of these eruptive forces, vol- 
I cancitoes are among the more remarkable. These consist 
of crater-like openings, often filled with water, and having 
generally mud wells, out of which there issue elastic gases, 
apparently proceeding from some reservoir of compressed air 
or some underground laboratory of gaseous products. At the 
beautiful village of Turbaco, near Cartagena, one of these 
air- volcanoes occurs. There are about twenty cones, ea.ch 



Mount Heeia. 


about 80 yards in circumference at the base, 22 feet high, : 
having at their tops craters about feet wide, full of water 
coincident in temperature with the air. Through this water 
there bubbles up an almost pure nitrogen gas. Each vaporous 
spume contains about 13 cubic feet of this invisible azote, and 
less than half a minute elapses between each outburst. Other 
smaller cones in the district emit similar vapour, each ap- 
parently having its own communication with the internal 
reservoir. 

These accounts of subterranean agencies of an igneous na- 
ture and indications of disruptive powers existing within the 
earth’s crust, united with the evidence of eyesight that much 
dislocation ^s taken place in the telluric shell, and our 
knowledge of the sudden and frequent operation of greatly 
disturbing shocks of earthquake and eruptions of volcanoes, 
impart an intense interest to the natural history of the earth 
and to the startling changes of which its very surface has been 
the theatre. Those who live in countries where the earth- 
auake and volcano are, practically speaking, unknown, can form 


no adequate idea of their terrible effects, unless xliey sm.dy the 
phenomena produced by them, not only in the written liis- 
tories of such visitations, but also in the crust of the earth 
itself, shaken and shattered as it is, and has been, by similar 
causes in remote geological epochs. In the structure of 
volcanic rocks, the existence of trap dykes, the dislocation of 
strata, and the undulations which the stratified beds often 
exhibit, we have the most decided proof that our own land, 
now so stable, was once subject to similar dreadful con- 
vulsions. 

Exceedingly little is known as to the real cause of earth- 
quakes. There can be little, if any doubt, however, tliat 
they spring from agencies similar to those which produce the 
volcano — namely, the existence of subterranean heat, and the 
explosion of gaseous bodies in the regions where they are felt. 
Whether that heat, or those explosions, are the results of 
new chemical changes and combinations, or are caused by the 
existence of incandescent molten matter underneath the solid 
I framework of the earth, it may be, perhaps, impossible for 
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us distinctly to determine, but it evidently affords scope for 
inquiry and reflection. 

The heat, from whatever source derived, must be intense 
which not only converts solid rocks into fiery lava, but reduces , 
them into gases which, struggling for vent, burst their way 
through volcanic craters with force sufficient, in many 
instances, to project stones of enormous size and weight 
through the atmosphere to the distance of many miles, or 
which, not finding that mode of escape, communicate to the 
ground the tremulous shock of the earthquake, rending, when 
violent, the solid crust, elevating land tracts, changing river- 
currents, destroying tptvns, and burying their inhabitants in 
a common grave. We are not likely, however, to form proper 
conclusions regarding causes until we have acquired an accu- 
rate knowledge of phenomena. Though it would require 
large volumes to detail the disastrous occurrences which have 
attended earthquakes, and the fearful consequences of some 
volcanic eruptions, yet by a judicious selection of a few of the I 
more salient points of special geological interest we may 
convey an idea of their most characteristic features, 

A volcano generally consists of a cone-shaped hill, with a 
wide crater or chasm at its summit, from which there issue, 
in times of great activity, flame and smoke, rivers of burning 
lava, and showers of stone and ashes. The quantity of 
matter thus poured out is various. Sometimes it overspreads 
considerable tracts of adjacent territory, and, when consoli- 
dated, forms a stratum of rock to the depth of many feet. 
Sometimes the showers of dust and stones are immense— so 
much so, in fact, as in the cases of Pompeii and Herculaneum, 
as to bury whole cities. The eruption of a volcano generally 
commences with a tremendous explosion, which is succeeded 
by others less loud, and the escape of gas and vapour from 
the mouth of the crater. Large fragments of solid rock, and 
masses of lava, are projected in these discharges, some of 
which are thrown upward in a perpendicular (Erection, and 
fall back into the mouth of the crater, from which they are 
again discharged. By these means they are often broken 
into powder and mingled with the surrounding atmosphere, 
producing the appearance of dense clouds of smoke. The 
lava then rises to the vent of the mouritain, and soon finds 
egress, either from the crater at the summit of the moun- 
tain, or from openings in its sides ; the latter is generally 
the case when the mountain is very high. The noises, which 
frequently resemble the discharge of artillery, are not so fre- 
quent when the lava is issuing from the mountain. When 
the detonation becomes less frequent, rumbling sounds are 
heard, as of the rushing of many waters; after which the moun- 
tain gradually sinks into a quiescent state, as if wearied with 
the work of convulsion and destruction. The issue of molten 
matter may continue for days and even weeks, and its volume 
is often enormous. In 1687 the lava-flood of Etna gave forth 

100.000. 000 cubic feet; Yesuvius in 1794 cast out 46,000,000, 
in 1837, 34,000,000; while from Hecla in 1783 there rushed 

40.000. 000.000 tons of red-hot matter in two channels, of 
wliich one was 40 miles long and 7 broad, and another 
50 miles in length and from 12 to 15 in width, besides 
some small subsidiary streams which discharged into steam 
the waters of a lake, occupied their place, and filled the water- 
courses of two rivers— entirely silting up the hollow of a 
cataract, and in some places rising to a height of 600 feet 

On the east side of the Bay of Naples, isolated in the wide 
plain of Campania, stands Monte Vemvio. It is 9 miles 
froiii the city, and 6 from the bay. It rises 3948 feet above 
the sea-level. The hollow cone at its summit is about 2000 
feet in diameter, and its crater slopes inwardly to a depth of 
nearly 600 feet Outside of the cone, and divided from its 
base by a level spjace, half a mile wide, rises the mural escarp- 
ment of Somna, 1400 feet in height. This wall, and the 
terrace beside it, are the remains of a truncated cone which 
inclosed the old crater, out of which the present cone and crater 
have been projected. During an eruption in October, 1822, 
no less than 800 feet of the cone was blown up into the air, 
but by recent eruptions aconsiderable proportion of this height 
has been restored. The volcanic products of Somna ffiffer 
from those discharged out of the inner cone, and within its 
a greater number of mineral species have been found 
in any other volcanic area of equal extent. 


In ancient times Yesiiviiis had a cone of a very reguiai 
form, terminating not, as now, in two peaks, but with aflattish 
summit. The sides of the mountain were richly cultivated, and 
at its base stood populous cities. The first eruption of Yesuvius, 
in the Christian era, occurred in a.i>. 79. The cities of Pompeii 
and Herculaneum were overwhelmed together in that great 
eruption, and were destined to be partners in disinterment as 
well as in burial. There was, however, this difference in their 
fate— -that, owing to its greater distance from the volcano, the 
former was not then, and never has been, reached by the 
streams of lava which successively flowed over Herculaneum, 
elevating the sui'face of the earth from 70 to 100 feet. 
Pompeii was buried beneath a shower of ashes, pumice, and 
stones, forming a bed 12 or 14 feet in depth, loose and 
friable in texture. Their very sites remained imknown till the 
last century, when the chimneys of the houses were dis- 
covered. Considerable portions of both have been exca- 
vated, and many curious facts, illustrative of the architecture 
and arts of the first century, have thus been learned. 

Yesuvius had not been, up till this time, suspected of being 
a volcano, though sixteen years previously it had begun to 
give indications of being so by a severe earthquake, and 
several slighter shocks had been subsequently felt. Of the 
terrible city-engulfing outbreak of 79, Pliny the Younger has 
given, in two well-known letters addressed to the ffistorian 
Tacitus, in choice Latin, a most graphic description full of 
interesting details. Upwards of sixty great and many minor 
eruptions have since taken place. A few details, selected 
from accounts by different persons and of different eruptions, 
will best convey a conception of the disturbing and desolating 
power of the Yesuvian effluxes. In 472 the ashes that flew 
from its peak were carried as far as Constantinople. The 
matter emitted was torrents of mud rather than of lava, and 
no eruption of the latter sort is mentioned in historic records 
tiff 1066. 

In 1639 the volcanic hill called Monte Nuova was formed 
in the Bay of Bairn, near Naples. It rose to the height of 
440 feet, and attained a circumference of 1-^ miles. Earth- 
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quakes had been very frequent. On 27th and 28th Sep- 
tember twenty shocks were felt in tw^enty-four hours. On 
the 29th a gulf opened in the ground, and a large fissure or 
rent approached the small town of Tipergola, winch formerly 
existed on the site of the Monte Nuova. Thence there 
issued a tremendous noise, accompanied with flame and by 
discharges of pumice stones, blocks of unmelted lava, and 
ashes, mixed T^h water. Tipergola was overwhelmed. The 
ashes fell in immense quantities, even at Naples. The sea 
retired 200 yards, and left part of its bed dry. The coast, 
for some miles, was upraised many feet above the bed of the 
Mediterranean. The newly-formed hill presented the appear- 
ance of a truncated cone. The crater at its summit is 421 
feet deep. In 1631 seven streams of lava poured at once 
from the crater and overflowed several villages on the flanks and 
at the foot of Yesuvius. Resina, which had been partly built 
over the site of Herculaneum, was consumed by the fiery 
torrent. Violent rains, produced by the evolution of watery 
vapour, descended from the cone, and, becoming charged with 
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impalpable volcanic dust, and rolling along through loose 
ashes,, acquired sufficient consistency to deserve the appella- 
tion of aqueous lava. 

Sir Wm. Hamilton, describing the eruption of 1779, 
mentions t!m,t jets of liquid lava, mixed with stones and 
scorim, hawing the appearance of a column of fire, were 
thrown to the height of 10,000 feet. The ma,tter, still red- 
hot and liquid, falling, covered its own cone, part of Somno, 
and the valley between them. This being nearly as vividly 
mdained as tliat winch was issuing from the crater, formed 
with it one complete body of fire, which could not be less 
than miles in breadth, and being of extraordinary height 
cast a ‘heat to the distance of, at least, 6 miles around it. 
One mass of rock ejected was 108 feet in circumference and 
17 feet high. In an eruption which took place in 1793, Lr. 
Clark, an eye-witness, tells us that millions of red-hot stones 
were shot Into the air full half the height of the cone itself, 
and tiien bending fell all round in a fine arch. The Lava, issu- 


ing from a curved chasm in the side of the mountain, rushed 
with the velocity of a flood. It was in perfect fusion and 
flowed with the translucency of molten gold, glancing with all 
the splendour of the sun. At the bottom of the mountain 
the whole current resembled nothing so much as a heap of 
unconnected cinders from an iron foundry. These torrents 
form a series of strata. Into the rents of this stratification 
masses of volcanic matter are sometimes projected, and some- 
times they are poured in from above. Eruptive ashes are 
often scattered round the country to considerable distances, 
and a large quantity of tliis product is swept into the sea. 
During the intervals between the eruptions the matter 
mixes with other lands of sediment, with shells and coral, 
and forms rocks of a mixed character, and these volcanic 
conglomerates get cemented together. 

We turn now to Etna, the largest volcano in Europe. It is 
about 11,000 feet above the level of the sea, and its base 
is 87 miles in circumference. Around lies one of the most 
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fertile countries in the world — well cultivated, numerously 
inhabited, and adorned with the richest luxuriance. The 
vine, the olive, the fig-tree, and many of the richest aro- 
matic herbs, grow’ there. Ascending from the fertile, we 
reach the woody region, which encircles the mountain. This 
consists of immense forests, affording pasturage for numerous ' 
flocks. The trees are the oak, the chestnut, the pine, the 
beech, and the' cork, the two latter forming groves of great 
magnificence and beauty. Prom the woody we ascend to the 
desert region — a bleak barren district, overlaid with lava and 
ashes. Above this plain, from which sulphurous vapours 
continually issue, the mountain ascends to its vast height. 
The most singular feature of this volcano is the immense 
number of cone-shaped hills which flank its woody and lower 
regions. About eiglity of these secondary volcanoes are of 
considerable dimensions. Some of them measure from 400 
to 700 feet in height. These immense cones are produced 
by eruptions in the mountain side. The crater of the 
volcano is from 2^ to 4 miles in circumference, and from 600 
to 800 feet deep. Etna is situated in that division of Sicily 
which, in allusion to the old superstitious notion that the 
flames and smoke of Etna ascend from the region of demons, 
is called Val Deraone. 

Stromboli, the most northerly of the Lipari Islands, con- 
sists of one single volcanic mountain, 12 miles in circuit, 
rising 3100 feet out of the sea. It has been called “the 
candle of the Calabrian coast.” It is continually discharging 
flames, stones, and ashes, though during 2000 years no 
eruption has actually occurred. Sulphur and pumice-stone 
are gathered in large quantities by its inhabitants. 

A submarine volcano near St. Michaers, in the Azores, in 
1811, ejecting smoke and vapour, threw up cinders to the 
height of 700 or 800 feet above the surface of the water. 
One of the most remarkable of marine eruptions was that of 
the formation of Graham^s Island, off the coast of Sicily, in 
1831. On 28th June Sir Pultney Malcolm, passing over 
the spot in Ms ship, felt the shock of an earthquake. , At 
the same time shocks were felt on the west coast of Sicily. 
On 10th July the captain of a Sicilian vessel reported thit 
as he passed near the place he saw a column of water, 60 feet 
high, rising like a waterspout from the sea, and soon after- 


wards a dense steam in its place, ascending to the height of 
1800 feet. The same person, on his return, found a small 
island 12 feet high, with a crater in its centre ejecting 
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Section of Graham’s Island. 


volcanic matter, the sea around being covered with floating 
cinders and dead fish. The eruption continued with great 
violence till the end of the same month, at which time the 
island was from 60 to 90 feet Mgh, and three quarters of a 
mile in circumference. On 4th August Herr Hoffman, the 








Volcanic Eruption on Graham’s Island. 

Prussian geologist, found it 200 feet high and 3 miles in 
circumference, after which it began gradually to decrease. 
The island was whoUy composed of incoherent ejected volcanic 
matter, wMch lay in regular strata, lilre the cone of Mount 
Vesuvius. In 1832 Captain Swinburn found a depth of 160 
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feet where the island had formerly been. But Sir 0. Lyell 
found there, towards the end of 1833, a dangerous reef 
of an OTal figure, in the centre of which was a block of rock 
of the dimensions of 26 fathoms, and from 9 to 11 feet under 
water. Bound this block were banks of black volcanic 
stones and loose sand. There was a second shoal 460 feet 
west of the great reef, with 15 feet of water over it, also 
composed of rock surrounded by deep sea. We can scarcely 
dniibt that this rock marks the site of the submarine erup- 
tions of 1831. i. Ml, 800 feet or more in height, was formed 
by A volcanic vent, of which the upper part (only about 
200 feet high) emerged above the waters, so as to form an 
island; 

Volcanoes are found in every quarter of the globe. In 
America a great number are situated in the provinces of 
Guatemala and Mcaragua, which lie between Mexico and 
the isthmus of Panama. An eruption of Consiguina, in 
that region, broke out on 20th January, 1835. The vapour 
which rose from its crater is described as very beautiful. It 
spread over the whole of the surrounding territory ; and the 
obscurity, black beyond description, formed a night of eighteen 
hours’ duration, during w^hich tremulous movements of the 
earth, strange noises, thunder and lightning, and an impetuous 
wind impelMng a heavy sliower of ashes, rendered that night 
a period of distress and horror. The two next days were 
melancholy. Through the dense vapours the sun showed a 
pale safiron-coloured countenance. On the 23rd there com- 
menced a growling and alarming sound, instantly followed by 
detonations loud as the roar of the largest artillery. The 
earth shook, and indicated another eruption, which was soon 
confirmed by the ascent of a volume of smoke. A glare of 
red light occasionally served to render the darkness visible. 
The mountain continued to vomit exhalations until the 
5th of February. The darkness extended over the whole 
of Central America for several days, and covered not less 
tlian 1500 square leagues with lava and ashes to the tliickness 
of from 2 to 18 inches. A government commission examined 
the district. A forest that had survived many changes upon 
the surface of the earth had disappeared; two islands had 
been founded in the surges and burning billows. About 
fifty conical islands of varied form and size, containing many 
craters, rose within, round the edges, or from the surface of 
the burning lake, some emitting columns of gray smoke and 
pyramids of brilliant flame; several vomiting streams of lava, 
wiiich rolled in blazing torrents down their indented sides 
into the boiling masses below. 

Every part of the south-west extremity of North America, 
constituting the Mexican territory, bears present witness to 
the influences of volcanic action in the formation of its 
contour and variety, though of late vibratory and disruptive 
phenomena have been less frequent and violent than formerly. 
The table-lands of Mexico generally slope towards the north, 
and are girt in by low mountain-ranges, which occasionally 
rise into lofty peaks, above which again tower such lofty 
cones as Istacciiiuatl (^^the white woman”), 16,700 feet, or 
Popocahapetl the smoking mountain ”), 17,880 feet. These 
and other volcanoes form a transverse belt extending from 
ocean to ocean, and do not follow the inclination of the 
South American central chain. Besides these, isolated vol- 
canic vents appear, among which, about 150 miles W.S.W. 
from the city of Mexico, one rising to the height of 1375 feet 
from the plain of “ the Malpays ” (see fig. 1, Plate I.) or 
Mixtecapan, which is itself 2890 feet above the level of the 
sea, deserves mention. 

The volcano of Joruilo (see figs. 1 and 2), one of the 
wonders of the New World, as Humboldt calls it, is a pheno- 
menon without example in the history of our planet. The 
seat of this volcano was occupied by fields of sugar-cane i 
and of indigo, between the brooks of Ouitamba and San 
Pedro, These fields were bounded by basaltic rocks, one of 
which, on the west, was the Pic of Tancitaro. In June, 
1769, alarming subterranean noises were heard by the in- 
habitants of the Hacienda of San Pedro de JoruUo. Earth- 
quakes succeeded each other thereafter for nearly two months, 
but ceased during the greater part of September. On the 
28th -of that month, however, the noises became frightful, 
and the Indians fled to the Mountains of Aguasarco, An 


area of about 6 square miles, called the Maipays, rose up in 
the shape of an inflated bladder, and flames issued fi-om 
every part of it. Fragments of burning rocks were thrown 
to great heights, and beneath thick clouds of ashes the 
molten surface of the ground swelled up and undulated like 
an agitated sea. The rivers in the neighbourhood raslied 
into the flaming chasms, and thousands of burning cones, 
from 6 to 10 feet high (called /iofmtos or ovens), formed of 
basaltic nodules separating into concentric layers and em- 
bedded in black clay, discharged a tiuck vapour and sent 
forth a subterranean noise. In the midst of these kornitos 
six huge masses — from 1300 to 1650 feet high, springing 
from a deep cliasm having a .N.N.E. direction— rose above 
the ancient level of the plain, along which the volcanic fire, 
bursting through the interior crust of the porphyritie rock, 
made its appearance at different points of the line of volcanic 
vents, anff inflated the bladder-shaped area covered with these 
kornitos. The highest of these masses is the great volcano 
of Joruilo. It continued to eject basaltic lavas and frag- 
ments of primitive rocks till February, 1760. The volcanic 
ashes thrown out in these eruptions fell thickly on the roofs 
of the houses of Queretaro, 144 miles distant. Another 
eruption, accompanied with an earthquake, took place in 
1819, when the volcanic ashes fell 6 inches deep in the 
streets of Guanaxuato, 140 miles distant. Many of the sub- 
ordinate cones of this volcano have since disappeared, some 
have changed their form, the ovens have almost ceased to 
smoke, and the heat of the springs has greatly decreased. 

Of the scene of this singular volcanic outburst we present 
(in Plate I., fig. 2) a view and (in fig. 1) a section, both of 
which are of great interest as exhibiting the appearance of 
one of the strangest and vastest of the upheavals of matter 
from the interior of the earth which has occurred during 
recent historic record. Though comparatively isolated in 
place, however, Joruilo is not isolated in cause, for it lies 
in the oblique line which runs from east to west in the parallel 
of Mexico, and presents in its course, besides those burning 
mountains above-mentioned, Orizabat, Ooffre de Perote, and 
Colima, a line which if extended would traverse the group 
of islands in the Pacific called EiviUagigedo, which are by 
all geologists regarded as volcanic in their origin. In 
Nicaragua, Guatemala, and the other states of Central 
America, a succession of volcanoes lies parallel, instead of 
transversely, to the chain of the CorcMeras. South of the 
Isthmus of Darien many active vents are enumerated : — 
Tunguragua, the Vesuvius of the New World, near the 
town of Riobomba, in the province of Quito; Tolima, in 
Bogota, among the Central Andes; Sotaro and Purace, in 
the vicinity of Popa 3 ^an-Pesto — during an eruption of which, 
in 1797, Biobomba (nearly 200 miles south) was destroyed 
by a fearful earthquake; and Cotopaxi, a volcano 18,878 feet 
high, which has even recently produced eruptions. In 1738 
it threw its blaze nearly 3000 feet above the crater. The ashes 
which it ejected in April, 1768, darkened the air to such a 
degree that the inhabitants of Hambato and Tacunga were 
obliged to use lanterns at mid-day in the streets. The erup- 
tion which took place in January, 1808, was preceded by the 
sudden melting of the snow, and the noises which it sent 
forth were heard at Guayaquil, 180 miles distant. In fact, 
the Pacific Ocean seems to be bounded by an almost un- 
broken succession of active volcanoes, and mountain peaks 
which show — ^as does the summit of Bishuicha — the craters 
of extinct volcanic fires. This we can trace from the Alsatian 
Islands in the north to Tierra del Fuego in the south. Even 
in the New South Shetlands (8. iat. 62° 55') there is an 
active volcano. 

Notwithstanding our rapidly diminishing space we mention 
another volcano, the phenomena of which are exceedingly in- 
teresting. There are numerous islands in the Pacific Ocean 
I composed almost entirely of volcanic matter, and in which 
active volcanoes still exist. Hawaii is such an island. The 
whole mass, having a surface of 4000 square miles, is com- 
posed of lava or other volcanic matter, which rises in the 
pe{\ks of Mauna Loa to 13,760 feet, and Mauna Kea to 
13,950 feet. The appearance of the latter from the sea, 
with its abrupt upward start and peculiar dome-like top, is 
majestic in the extreme. On its eastern slope, at the altitude 
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of 4000 feet, yawBs the crater of Kilauea, a fearful gulf, 1500 
feet in depth, more than 2 miles in circuit, at the bottom of 
which is the red-hot lava ever boiling and steaming, as if 
gathering strength to escape from the abyss, and descend in 
a fiery deluge upon the surrounding country. Mauna Loa, 
at other points, sent forth destructive eruptions in 1859 and 
1868. Tile sounds emitted are sometimes heard 1000 miles 
off, and the ashes from it extend many hundred leagues. 
The crater of Halealcala (“ dwelling of the sun”), on the neigh- 
bouring small isle of Mani, is nearly 30 miles in circum- 
ference, lO,OO0 feet high, and forms a pit nearly 3000 feet 
deep, in which the ridges of nearly twenty old craters arranged 
concentrically are to be seen. 

The preceding details must have convinced the reader 
that in volcanoes we may find a clue to the discovery of 
the causes of many of the disturbances of .stratification of 
the mineralogical structure of those rocks which bear un- 
mistakable traces of having been once in a molten state, 
and of the metamorphism to which they have contributed in 
the strata immediately overlying them. 

Besides the illustrations in the text we refer the stu- 
dent to Plate L, in wliich he will find a section of 
Jorullo and the Malpays (fig. 1), and a view of the volcano 
and its surroundings (fig. 2). The sketches of the crater of 
Vandama, and the cone and crater of Barren Island (figs. 3, 4), 
will serve to whet curiosity, so that when we come to treat 
of volcanic results the other engravings will be found of 
much value. Pew who have heard of the wild grandeur of 
the mountains of Auvergne — wliich comprise the most re- 
markable group of extinct volcanoes in Europe, if not in the 
world, and on wliich the unrecorded lava-streams are as 
finely and freslily marked as if they had but recently been 
arrested and cooled — will be ungratified by seeing the contour 
of its cratered summits in fig. 5. The phenomena of mag- 
nesian limestone or dolomites (figs. *7 and 8) will recall the 
researches of Dolomieu, after whom it is named, in the dis- 
tricts represented; while a comparison of these with the 
limestone hill of Crich (fig. 6), with its irregular interpola- 
tion of what is locally called toadstone, will bring us back to 
the investigation of the igneous phenomena through which 
such amygdaloids appear in such circumstances, as well as 
lead us to consider the theories which Dolomieu ripened in 
Auvergne and Savoy. 


Our first notions of multiplication are derived from the ope- 
rations performed on whole numbers. Prom these we are 
led to regard it as a short mode of repeating a quantity as 
many times as there are units in the multiplier. We find it 
afterwards necessary to extend the fundamental signification 
of this term, so as to include witliin it those cases in which 
the multiplier is a fraction. The literal s;pnbols used in 
algebra are necessarily general, denoting fractional quantities 
as well as wdiole numbers. We must, on that account, under- 
stand our terms in the same enlarged sense. The direction 
to multiply a by 5 does not necessarily imply the repetition 
of a any certain number of times; for 5, the multiplier, may 
be less than 1. It is simply a direction to form with the 
quantity represented by a, another quantity which shall have 
the same relation to a that 5 has to 1. If 5 be formed by 
repetitions of 1, that is, supposing it to denote a whole num- 
ber, then the product of a by 5 be formed by repeating 
a as many times as 1 is repeated to form the number 5; and if 
I be formed of a certain number of equal parts of 1, that is, 
supposing it to be a proper fraction, then will the product of 
« by 5 be formed by taking the same parts of a. The word 
time% which we employ in arithmetical multiplication, must 
in algebraic calculations be understood to si^ify either repe- 
tition or partition of the multiplicand, according as the multi- 
plier is greater or less than 1, Le. unity. 

The things to be most carefully attended to are (1) the 
(2) the and (3) the letters. Like signs 

give plus, unlike ones minus. Coefficients are worked with 


as in arithmetic. Letters, if the same, have their indices 
added; if different, are written down one after the other. 

In arithmetic we make use of the sign x to indicate that 
the quantities between which it is placed are to be multi- 
plied together. In algebra we occasionally employ it for the 
same pm*pose; thus ay.b signifies, in an arithmetical sense, 
that the quantity a is to be multiplied by the number 5; and 
in an algebraic sense we call ay.h the product of a by h. The 
same is also sometimes expressed by a point; thus is the 
same as « x h. But the multiplication of literal quantities is 
now more simply expressed by writing the letters in succession 
in the form of a word; thus ah has the same meaning as a x h 
and aj), and is more concise. It is therefore most usually 
adopted. 

Let us suppose, at first, that our factors are simple and 
positive, and that we have given to us Qa x 45. The earliest 
matter we have here to le^rn is what to do with our coefficients, 
if there are any. The coefiicient of the product is found by 
multiplying them into one another, as we do in ordinary 
arithmetic. The factors given become 6xax4x5; these 
we change into 6x4x«x5, which yields 24xax5. The 
last item (as we saw in the previous paragraph) yields us ah, 
and the whole product is 24a5, 

Thus Qahc indicates that the quantity ahc is taken 6 times, 
and is the product of the four factors 6, a, 5, c, or of the two 
factors 6 and ahc. 

The quantity ah is called the product of the factors a, 5. 
To multiply this product ah by another number, c, we write 
ahc, and this we call the product of the factors a, h, c. 
Multiplication in algebra, like addition and subtraction, is 
merely an indication of the arithmetical operation which is to 
be performed upon the numbers represented by the literal 
quantities. Thus, supposing cx— 4, 5=6, <?=6, then 

«5=4 X 5 or 20, and <^5c=4 x 5 x 6 or 120. 

From this we may deduce the general rule for the multiplica- 
tion of simple algebraic quantities, viz : — 

Rule 1. Write the letters consecutively in the order mhtch 
, is most convenient, without the interposition of any sign, and 
use the sign x between numerals. The alphabetical arrange- 
ment of the letters is usually preferred. 

Thus, ax5x<?xc?is written ahcd, and every such expression 
as ahcd, formed of several letters written in immediate suc- 
cession to one another, designates the product of the numbers 
represented by these letters. 

Let it be required to multiply a%^c by a?hc. We know 
that, in point of fact, is in reality equal to aaahhc, and 
a%c equal to aabc, and therefore that we are asked to mul- 
tiply aaahhc into aahc, or interverting the factors, that we 
have aaaaa x 555 x cc, so that the product is a^h^c^. 

To indicate a multiplication in which there are several 
simple products having coefficients we might apply the rule 
given above without error. Thus, Aah x Zed x 6mq might be 
written 4abZcd6mq. But as multiplications may be made 
in any order without affecting the numerical re-sult of the 
operation, we profit by this circumstance to collect, for the 
sake of simplicity and symmetry of expression, all the 
numerical coefficients together by the arithmetical rule. 
Thus, instead of writing 4ahZcdhmq, we write 4.Z.babcdmg 
or ^Oahedmq. This is more concise and convenient. It is, 
however, only a conventional convenience; the one form of 
expression is identical with the otlrcr in signification. 

To multiply simple quantities therefore presents no diffi- 
culty if we observe the following — 

Rule 2. Multiply the coefficients of the multiplier and 
the multiplicand together; next add the exponents which 
affect the same letters, and then write the different letters 
one after another, usually in the order of the alphabet. 

Multiply Zah^ by W. (1) 3 x 7 - 21 ; (2) ab^ x hc^ = a¥c\ 
and hence Ans. 21iz5®c^. 

Multiply X2a%^c by Za%m\ Ans. Z6a^hhm\ 

Multiply ^a¥ by 12a^5c. Ans. S4a^b^c. 

Notice in working such sums (1) that when no index is 
expressed the index 1 is understood; thus a— a}; and (2) 
the sum of the indices indicates the multiplication of indexed 
quantities; thus 
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Observe, also, that when the signs of both quantities are 
they result in -f- ; but when unlike in ~ ; as 

+ «! X 4-6 ^ -\-ah; - a x - 6«-f a6,* +-ax -6= -ab; 
•^ax 4'6=* ~a6. , 

Tliis is easily seen; thus— , 



-a 

4-a 

■ 

4-6 

-h.. 

-h 

4-6 

4-a6 

4-a6 

' ^ah:. 

-ok 


To multiply is to add as many times as there are units in 
the multiplier. 

If, then, the quantities to be multiplied have coefficients, 
these must be multiplied together as in common arithmetic, 
and the literal product must be written consecutively, as 
directed in Rule 1 (p. 249). The following are examples 

2^57 X 466 x5a^ =2x4x5 asshhaos = 4Oaahha!£0, 

X X = I X 2 X = 'lappqscx. 

^qxZpy^Zq—Zppqq. 

\a}n X \niq x x m% == ^\mmmnpqT. 

The multiplication of complex quantities is resolvable 
into the same operation as that explained and exemplified in 
arithmetic; when the quantities to be multiplied together 
consist of several parts, every part of the one must be multi- 
plied by every part of the other, and the sum of all the partial 
products must be taken as the total product of the two 
quantities. In algebra these partial products can be found 
by the rules given above, although the process presents a 
peculiarity which is not found in the arithmetical operation. 
For instance, let it, in the first place, be required to multiply 
a 4- 6 by c; that is, to find c times a 4- 6. The product of 
a by c is ac, and that of 6 by c is 6c ; but the product of the 
sum of a and 6 by a is manifestly the sum of the product 
m and 6c; that is, ac-!-6c. Hence c times (a-f6)=c(a4-6) 
•=sac4*6c. 

Again, let it be required to multiply a - 6 by c ; that is, 
to find c times a - 6. The partial products, as before, are ao 
and 6c; but since a is greater than a- 6 by the quantity 6, 
it is clear that c times a — tliat is, ac — is greater than c times 
a - 6 by the quantity 6c, consequently he must be subtracted 
from ac, wMch gives ac — bc for the product required. Hence 
c tmies(a~6)=c (a-6)=ac-6c. 

The same reasoning holds good whatever be the number of 
terms in the multiplicand. These two cases, therefore, furnish 
the rule for the multiplication of a complex quantity by a 
quantity of one term, namely. Write ike muUiplur into every 
term of the multiplicand. In practice we commonly multiply 
from left to right, as in the following example : — 

Multiply a6 4- c -2<^ 4-3??i --4n -qx 
by 2-3 


Product: — ^abz 4- 2 c 2 — 4dz 4- Qmz — %nz - ^qxz 

The use of brackets in this rule is shown in the undergiven 
statements. 

2aa? (a -h 6 - c 4- 1) = 2aaaj -f 2a6£c — 2ae£c 4- 2(3505, 

^xy {x-z)-\-z (1 ~ z)^^xy ~ ^xy+z- zz. 
a6 (o; 1 ) ~ 6c ( 1 ic) ci? ( 1 4- 05) = 
a6o5 — a6 — 6c 4- 6co; — c(i’ — C£?05. 


Rule 3. The multiplier betny the mm of several terms, 
the total product sought is composed of the mm of the partial 
products of the multiplicand by every term of the muttiplier. 

Suppose now that the multiplier contains a subtractive 
term, it is clear that the products formed by that term must 
be taken with a contrary sign to that which they have by the 
preceding rule. Treating this condition as above, let 
inquire— 

1. What is the product of a4- 6 by This question 

is evidently the following ; What is c times (a 4- 6 ) — times 
(a4-6)? Now c times a4-6 is ac4-6c, and times a +6 is 
afl-¥hd; consequently, 

c times (a 4~ 6) — times (a 4 - 6) = (ac 4 - 6c) ■- {ad 4- hd ) ; 
that is, (c - d) times (a 4- 6) = {ac 4- he)— {ad ^- hd\ 
or (a4“6)x (c-c?)=ac4-6c~aa'- W, 
and this last is the product sought, having the brackets 
strud?: out. 

2. What is a - 6 multiplied by c - The answer to this 
question must obviously depend upon the same reasoning as 
that employed in finding the answer to the preceding. We 
have in the first place — 

c times (a — h) — d times {a — 6) = {ac — 6c) - {ad — M ) ; 
that is, (a - 6) X (c — (^) = ac - 6c - (a5C? 4 - 

by taking away the brackets of the product 

From these and other like examples we gain 

Rule 4. When a term of a multiplier is preceded hy the 
sign— y every partial product formed, hy that term loill have 
the contrary sign to that of the corresponding term oi the 
multiplicand. 

The preceding operations, and the rules to which they lead, 
are directly deducible from the principles exemplified under 
Rules 1 and 2. 

Thus putting c4*fl5=m, then (a 4 - 6) x (c 4- becomes 
(a 4- 6) = am + Im ; and putting for m its value we have 
am-{’hm^a{c4"d)+h{c4-d)—ac4‘ad4rhc-rhd. 

Again, putting c then {g-h)x{c-d) becomes 
{a-h) n—an- hn; and putting for n its value we have 

an — bn^a {c — d) — h{c — d)=^ac — ad—hc4'bd 

The multiplication of all complex quantities may be 
reduced to this last case by representing the sum of the 
positive terms in each of the two factors % a and c respec- 
tively, and that of the negative terms similarly by 6 and < 3 ?; 
it then only remains to assign the values of the partial 
products ac, ho, ad, bd. 

To render this plain, let it be required to multiply 
5(2? -“3y 4- 2-3 by xy-^z. The multiplicand may obviously 
be written (5,2? 4- 22 ) — 3^. Let 6£c4-2.s=a and Zy — h, then 
54?-3y4'25f=a-6; similarly put ay =c and 2-3 =c?, then 
osy — '^z — c — d. The product of a — h by c-i is (as was 
shown in Rule 3, Ex. 2) 

m—ad — bc+hdt 

but ac—{bx4‘^s) xxy^bxxy + 2xyz, 
ad=^{5x+2z)x2z—l0xz+4zz, 
he = % X xy = Zxyy, and hd = 3y x 2z = 6yz, 

,\ac- ad ~ he 4- hd = bxxy -h 2xyz - (lOa-3 4 - 4zz) - 3 xyy 4 - 6yz 
= bxxy4- 2xyz - 10^-3 - 43;s - Zxyy 4- Qyz, 
which is the product of 5a ~ 3y 4- 2^ by xy — 2«. 


m{n{a+h — c — d4‘l)4-pp}ss 

amn^-hmn—cmn—dmn-^^mn^mpp. 

When the multiplier is composed of several terms, we 
have the following cases:— 

1. Let it be required to multiply a 4 - 6 by c4“CiJ. Here 
a 4- 6 is to be taken c-^^d times — that is, c times 4 - times; 
now c times a 4- 6 is ac4-hc, and d times a 4 - 6 is ad^^hd; but 
c-^d times a 4- 6 must manifestly be the sum of these partial 
products; that is, (ac4- hG)+{ad-\‘hd), wliich, taking away the 
brackets, becomes ac4'hc‘¥ad4- hd, 

2. Let it be required to multiply a -6 by c4-dJ. Here 
c times a-6 by <5 is ac-hc, and d times a-h is ud—hd; and 
the sum of these products is {ab-hc)’ir{ad-hd); that is, 
tatog away the brackets, ah -be 4- ad- hd, 

' s we deduce the following:— 




Observing the results obtained in these cases, we find 
that every term of the multiplicand is multiplied by every 
term of the multiplier, and that where the terms so multiplied 
have both the same sign, that is, both 4- or both - ^ their 
product has the sign -f, and where they have difierent 
signs, that is 4 - and or - and 4*, their products take the 
sign We see therefore that they establish the follow- 
ing general rule for the multiplication of complex algebraic 
quantities together; — 

Rule 6. Multiply every term of the multiplicand by 
ev&ry term of the multiplier {according to the rule for 
simple ma7itities), and put 4 - before the products of terms 
which have the same ngn, and - before the products of 
terms which have different signs. 

The first terms, which have usually no sign prefixed, must 
be considered to have -f-, and also any term having no co- 
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efficient or exponent expressed is ixnderstood to have unity 
[ie. 1) for each. Hence also we learn that (1) if all the 
factors are plus (-h), the product will be plus; {%) if ,an even 
nuniher of factors are minus ( - ), the product will be plus; (3) 
if an odd number of factors are minus, the product will be plus. 

The following example not only illustrates this rule, but 
shows tiie common mode of arranging tlie operation to facilitate 
reduction when the partial products contain lilte terms. 

Multiply %a-^hG-'^hh 
By ''Sa-^bc-2hh 


P. from -fSc? 
“ 4 - he 


4m+2abG—4:abh 

2dbc ’^qhcc-2hhle 

— 4iahh — %bbhc -f Abhhh 


Total product, 4aa -f- iabe - Sabh + hhcc ~ ibhhc 4- 4bbbh 

It will be observed in writing down the partial products 
that we have arranged all the like terms under each other; 
this enables us to perform the reductions with greater readiness. 
These reductions being effected in taking the sum of the 
partial products, the result is the product sought. 

The student who carefully goes over the following example 
point by point until he sees how each operation has been 
done, and how each product has come out as a result of the 
special process performed for the purpose, will find himself 
amply repaid for his exercise of patient perseverance and 
assiduous thoughtfulness. 

Multiplicands, -h 4- 45® 

Multipliers, 


products, + 7 ^ 25 ® -Zab^ -45*^ 


Partial 


Total, - 6Wb - - Zba¥ - 45» 

After having studied the foregoing example as advised, and 
seen into it, let the student try the following three cases, viz. 

4a 

Ans. 4- 24 a 2 .i 72 y 4 . 4- 83 ^®. 

9«z® - 3(3:5 4* 5® 6<x ~ 25 4- 4 X 3a + 5 -h 2. 

Ans. 27a® 4- 5® 4 - 8 - 1 8a5. 
a® 4“ 5'“^ 4 - c® a5 “• ac ■“ 5c X a + 5 4 * <7. 

Ans. a® 4“ 5® 4- c® - Zabc. 

When we wish simply to indicate the multiplication of 
two complex expressions, we inclose each of the factors 
between brackets, and write these in succession without the 
interposition of any sign. For instance, the expression (a - 5) 
{c ~ d) is the same as (a - 5) x (c-d), and indicates the pro- 
duct of a - 5 by c - dl, as before shown. Some of the old alge- 
braists put the factors under lines as below — 

a - 3 4 - c X and a - 5) c - d) ; 

but this notation is neither so neat nor so exact as the other, 
and has therefore been abandoned. We shall often have 
occasion to make use of the brackets to denote the multi- 
plication of quantities, and therefore shall give a few examples 
which the student is expected to work out and verify: — 


Product. 

aa^ — hhos 4 - ac — 5c 
aaa-^^aah — \hhb 

Ans. 


Multiplicand. Multiplier. 

a£t)+biG+c a — h 

aa+2ah-^bb a-|5 

osiv - ^os 4- f Ja* -h 2 

Multiply 1 — ic 4- ^ 0 ? — xosx by 1 4- ic, 

(a'o? 4- 2 0?^ 4- yy) {pox - 2 ic -P yy) — xxxx - 2xxyy 4- Vyyy* 
{sow - jo.' 4- i ) {oGx - ^x) — xxxx - ^xx -f - ^x. 

When the same quantity is multiplied into itself any 
number of times the result is called b, power of that quantity. 

Thus X multiplied by x^ or xx, is called the second power of x 
XX or xxx^ “ the third of x 

XXX “ “ x^oixxxxx^ the fourth . <iix 

and so on; and m when compared wit^ xx^ xxx, &c., is called 
the first power of x. The second and third powers are called 


the square and cube, from certain relations between them and 
the geometrical square and cube of a line of a? units. 

The following three formulce connected with this subject 
lead to results which are of frequent use, and therefore ought 
to be remembered, 

1. W'hat is XX when x==^a-^b? Tliis question is equivalent 
to the following: — What is the square or second power of 
a-hb? For, on the assumption ^=a4-5, we have 
xx=^{a+b) {a +b)=aa’\- 2 ab-i-bb 

■ —aa’^bb + 2ah^a^'h2ab-j~b^ 
that is, (1) The square or second power of a quantity com- 
posed of two parts f a b, is composed of the mm of the 
squares of these parts increased 5^ twice their product 

This may be exhibited in actual process. 
a-f-5 

■ ■ a 4“ 5 ■ 


a^ + ab 
’^ab + b'^ 


a^-p2a54-5^ 

To make this clear by an illustration in whole numbers, let 
the whole number 27 be resolved into two parts, 20 and 7; 
then the squares of the parts are 400 and 49, and double 
their product is 280, then according to the theorem, 

The square of 27 = 400 -p 49 4- 280 == 7 29. 

The converse is also true. 

2. Let X in xx be a - 5, then we have 
xx^{a-'h){a-b)^aa- 2 ab-\'bb 

= aa4- 55 — 2 a5 ~ 2a5 -P 53 . 
Exhibited thus:— a-h 
a — h 


a^ — ah 

- a5 4* 5® 


a«-2a54-52 

that is, ( 2 ) The square or second power of the difference of 
two quantities, a and b, is the sum of their squares dimin- 
ished 5y^mcc 

Let the two numbers taken in this case be 100 and 6 ; 
their squares are 10000 and 26, and twice their product is 
1000 ; therefore 

The square of 100 — 5 or 96 = 100004-25 — 1000=9025 

3 . What is xy when a?=a4-5 and y—a-h? 

Answer, 03 ^= (a -P 5) (a — h) = aa — 55 ; ^.e. — b\ 

This is shown in the process below: — 
a4*5 

a-b ' ■ ■ . 


a‘-^-pa5 
-a5 — 5® 


-52 

from which we find that, ( 3 ) if the sum of two numbers he 
multiplied by their difeerenoe, the product is the difference 
of the squares of the numbers. 

Let us take for a numerical example 17, the sum of the 
numbers 10 and 7; multiplying this by the difference 10-7, 
or 3, we have the product 17 x 3, or 51, which is equal to the 
difference between 100, or the square of 10, and 49, or the 
square of 7. 

It is highly important to have these rules, and the results of 
the foregoing formulse, well grounded in the memory, and that 
the formulas themselves should be quite familiar. 

, The Mowing are applications of these formulae:— 

Square of 400? 4- ^riy = 1 ^aaxx -P X^avxy 4- 4vvyy 
** “ 2a {x — y)— 4aa {xx — 2xy 4- yy) 

= 4<mixx — ^aaxy -P ^ayy 
“ (<z4-5)4-C“(a4-5) (04-5) +2 c (a4-5) 4-cc 
= aa 4 * 55 -P cc 4- 2a5 - 25c 4 * 2a<? 

“ (a4.5)--c=<m4-55-PC6*— 2a5-2ac4-25c 

(i m+i (i ay) =» im^Ba;-imyy) 


astrohomi. 


What is aw — hw when Ans. Square of a — 6. 

What does (a (a ~ become when a? is changed into 
w-i-h? An^. m-(w+h) (w+h) -aa---ww-2 wh--hh. 

Show that — <35) (5+«) =2 («x+5) (a-b). 

The student should accustom himself to write out such 
developments as the preceding at they are of very 

frequent occurrence, and a little practice is all that is 
necessary to enable him to accomplish the process mentally. 
The following theorems wili afford him some further practice: 

If d? and h be two numbers of which a is the greater, and 
if S be the square of their sum, B the square of their differ- 
ence, and P the prodxict of their sum and difference, show 
that 

S+B = 2 ((35G54* , S — B~ 4«3;5. 

S + P—2 (m-f «5). S~P = 2(<z5 + 66). 

Bq-P«2((Q!a~«5). P-B=2(a&-55). 

S -I" B 4" P = 3(51505 4“ ^b. 

It will he well to verify these results by the substitution 
of particular numbers for a and b. 

The foregoing formulae may he made use of when any two 
quantities to be multiplied together consist of some which 
differ only in sign, by taking as a all those terms which are 
found with their signs unaltered in each of the given quanti- 
ties, and as I ail the other quantities; for example, take 
This equals {{a^-aP)+aw)} x 
{(a^ -iiiP) - aw}j and this is equal to wMch 

again equals ^^-'2 and then we reduce to 

the answer, 3 (35^ 4-^. 

See also how the following examples substantiate these 
rules:— 

(3y4-4^r) regarded as represented in form of result 
by (a- o) (a 4-^), we know they will yield as their product 
9y® --16^. {x- 2y)2 also yields as product ~ 437 ?^ 4-4?/2, 

It may aid the student to understand what he will often 
see in algebraic examples if he is told that when the degree 
of a power is indifferent or indeterminate, the letter m is very 
generally used as an exponent; thus, e*’" signifies a raised to 
any given power which m, by convention, shall denote. When a 
polynomial is to be raised to a power it is inclosed in paren- 
theses, and outside of the last of the parentheses the exponent 
is placed; thus (« 4-5-0)® means the cube of 054-5-0. 


ASTEOKOMY.— CHAPTER III 

THE PIiAFETS— IfAlIES OP THE PLANETS — THEIB MOTION — 
KEPLEB^S LAWS — ELEMENTS OP A PLANET’s OBBIT — BOBE’S 
LAW — ELEMENTS OP SUPPOSED PLANET VTTLOAN;^ — MEBOUEY 
— PHASES — DETEBMINATION OP ITS MASS — ANCIENT OB- 
SEBVATIONS OF THE PLANET; — VENUS — PEBIOD — PHASES — 
BBILLIANOT — SPOTS — AXIAL ROTATION — ATMOSPHERE — 
EMPLOYMENT OP VENUS POK NAUTICAL OBSERVATIONS; — THE 
EARTH — PERIOD — MEASUREMENTS OP MASS — ^THE ECLIPTIC 
— THE EQUINOXES — TEE SOLSTICES — DIMINUTION OF OBLI- 
QUITY OP ECLIPTIC — EOOENTRIOITY OP ORBIT — MOTION OP 
APSIDES — TABLES OP DURATION OP DAY AND NIGHT — RECENT 
VALUES OP earth’s MASS. 

Around the great mass of the sun, as a centre, various bodies, 
called planets, wMch do not give out light lie the sun, and 
are only rendered visible by reflecting the sun’s light, revolve 
at greater or less distances. The inferior planets, or those 
whose orbits or paths round the sun (as shown in Plate II.) 
are within that of the earth, are named Mercury and Venus; 
the supefrior planets, or those whose orbits are beyond that of 
the earth, are Mars, Jupiter, Saturn, Uranus, and Keptune. 
The four minor or smaUer planets are Mercury, Venus, the 
Earth, and Mars. If the planets were viewed from the sun 
they all would appear to revolve round that centre in the 
order of the zodiacal signs; but as they are viewed by us 
from the earth, which is one of their number and is itself in 
motion, they appear to travel in a capricious manner, whence 
they ^ were originally called planets or wanderers. The 
inferior and superior planets also differ, the one class from the 


other, in their apparent movements. The inferior planets are 
never seen in those parts of the heavens which are in oppo- 
sition to the sun; that is, they are never on the me^ndian di 
midnight, being always within a short angular distance of the 
sun, east or west, as the case may be. The meridian at 
place is a great circle passing through the pole of the heavens, 
as well as the zenith of the place of observation. Twice in every 
revolution an inferior planet is said to be in conjunction witli 
the sun- When it comes between the earth and the sun it is 
in inferior conjunction; when the sun intervenes between 
the earth and tiie planet it is in BUf erior conjunctmt. When 
it attains its greatest distance from the sun, east or west, as 
viewed from the earth, it is said to be at its greatest elon- 
gation, east or west, as the case may be. In the former case 
the planet is an evening star, in the latter a morviing star. 
Although a planet always moves in the order of the signs of 
the zodiac— that is, in the direction of the sun’s apparent 
annual path among the stars — there are periods when it 
stationary, and sometimes its motion appears fejJro- 
grade or reversed. These peculiarities are only apparent, and 
not real, and are due to the fact that the earth has simul- 
taneously a motion of its own in its orbit. The same also 
obtains with the superior planets. It sometimes, though 
very rarely, occurs that an inferior planet, when in inferior 
conjunction, passes directly between the earth and the sun, 
and is seen projected on the disc of the latter, which it tra- 
verses from east to west; this phenomenon is termed a 
transit (iMt, transire, to go 

A superior planet, one of those outside the earth’s orbit, 
can have any angular distance from the sun not exceeding 
180°. After starting from conjunction with the sun it 
successively reaches its eastern quadrature, or angular distance 
of 90°, and its opposition at 180°. It then in succession 
comes to its western quadrature, 270° from the sun, rechoned 
in the direction of its motion, but only 90° if reckoned in the 
other direction; and finally, another 90° brings it once more 
into conjunction. Consequently its greatest angular distance 
from the sun is 180°, as it then begins to approach the sun 
again on the other side. 

There are certain characteristics common to all the planets: 
they move in the same invariable direction round the sun, in 
a course, as viewed from the north side of the ecliptic or plane 
of the earth’s orbit, which is contrary to the motion of the 
hands of a watch. Their orbits or paths round the sun are 
in the forms of ellipses or ovals, not greatly differing from 
circles. Their orbits are also more or less inclined to the 
ecliptic, and intersect it in two points, termed the nodes, one 
half of the orbit being north and the other south of the 
earth’s path. They all rotate on their axes; hence they will 
each liave, like the earth, alternation of day and night, the 
days being of various lengths. Under the influence of the 
sun’s attraction their velocity is greatest at those parts of 
their orbit which lie nearest the sun, called by astronomers 
perihelion, and least at the opposite part, that most distant 
from the sun, called aphelion. This difference of velocity is 
enormously great in comets, owing to the vast eccentricity 
of their orbits (Plate IL) The velocity of Bonati’s comet, 
which appeared in October, 1858, at periiielion is 127,000 
miles per hour, but at aphelion only 480 miles. Kepler 
deduced from a long series of observations of the planet Mars 
certain definite laws relative to the motions of planets (see 
fig. 2, Plate V.):— 

(1) They move in ellipses, having the sun in one of the foci. 

(2) The radius wector (a line drawn from the planet to the 
sun) of each planet describes or passes over equal areas in 
equal times. 

(3) The squares of the periodic times of the planets are pro- 
portional to the cubes of their mean distances from the sun. 

These laws are general for all the planets and ail their 
satellites. 

The orbit of a planet, with reference to its form, magnitude, 
and position, is detennined by the following elements : — 

(11 The longitude of its perihelion, denoted by the symbol v. 

(2) The longitude of the ascending node of the planet’s 
orbit, as viewed from the sun, Q,. 

(3) The inclination «of the plane of the orbit with the 
ecliptic, (. 
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■ .(4) Tile, eccentricity, 6, sometimes expressed by the angle 

of which 6 is the natural sine. 

(5) The, semi axis-major, or mean distance, , <». 

, (6) .Its " periodic time, calculated from No. b by Kepler’s ■ 
third law. 

(7) Its mean longitude. 

The tliird law of Kepler involves a remarkable coincidence, 
namely — if the square of the periodic times of the planets be 
divided by the cubes of their mean dikances from the sun, the 
quotients obtained are the same for ail the planets., 


..Planet. 

a 

p 


Vulcan, . . . . . . 

0*143 

19*7 

132716 

Mercury, . . . « . . 

0*38710 

87-969 

133421 

VeniiS' . . 

0*72333 

224*701 

133413 

Earth, . ^ . . ■ . . , 

1-00000 

365*256 

133408 

Mars, , . . . . . 

r*52369 

686*979 

133410 

.Ceres, 

2*77692 

1679*855 

132210 

Jupiter, ' ' 

5*20277 

4332*585 

133294 

Saturn, , . ' 

9*53858 

10769*220 

133375 

Uranus, ..... 

19*18239 

30686*821 

133422 

Neptune, ..... 

30*03627 

60126*722 

133413 


The want of exact uniformity in the fourth column is due 
to inexactness in the observations on which the calculations 
are based, and also to the perturbations which the planets 
mutually exercise on each other’s orbits. This law also holds 
good for their satellites^ smaller bodies, like our moon, which 
revolve round several of then. One example, the satellites 
of Saturn, may be given. 


SATELLiamS OF SATUKJS. 


Nahe. 

i 

a. j 

- < 

Mimas, 

3*36 

0*94 

23295 

Enceladus, 

4*31 

1-37 

23443 

Tethys, 

5*34 

1*89 

23458 

Bione, 

6*84 1 

2*74 

23460 

Rhea, 

9*65 1 

4*52 

23457 

Titan, 

22*14 ! 

15*95 

23442 

Hyperion 

26*86 

21*30 

23412 

Japetus, 

64*54 

79*33 

23409 


In order to place the coincidences in a stronger light, the 
decimal point has been omitted in the fourth column of the 
two tables. 

The laws enunciated by Kepler are the foundation of all 
planetary astronomy, and it was from them that Newton 
deduced his theory of gravitation. 

The comparative magnitudes of the planets and their re- 
lative distances from the sun are indicated on Plate IL, and 
also the relative apparent size of the sun, as viewed from the 
difterent planets. 

Bode of Berlin published in 1778, the following “law” of 
the numerical relations existing between the distances of the 
planets. 

Taking the numbers 0, 3, 6, 12, 24, 48, 96, 192, 384, each 
of wiiich, except the second, is double the preceding, and 
adding 4 to each of these, the series becomes 4, 7, 10, 16, 28, 52, 
100, 196, 388, which numbers approximately represent the 
distances of the planets from the sun expressed in radii of 
the earth’s orbit Bode liaving examined these relations, 
and observing the void between 16 and 52 (Ceres and the 
minor planets were at that date undiscovered), predicted the 
discovery at some future date of new planets. The discovery 
of Ceres and the asteroids has fulfilled this prediction, Bode’s 
law may be stated as follows : — That the interval between the 
orbits of any two planets is about twice as great as the in- 
ferior interval, and only half the superior one. 

Taking the interior group of planets, Mercury, Yenus, the 
%rth, and Mars, and the exterior group, Jupiter, Saturn, 


Uranus, and Neptune, they will be found to differ in the 
following respects: — 

1. The interior planets, with the exception of the Barth, 
and probably Mars, are not, so far as is at present ascertained, 
attended by any satellites, wMle the exterior planets ail have 
satellites. 

2. The average density of the interior planets greatly ex- 
ceeds that of the exterior, the approximate ratio being as 
5 to 1. 

3. The mean duration of the axial rotations, or mean 
length of the day, of the interior planets, is much longer 
tlian that of the exterior group. In the former case the 
average is 23 hours 58 minutes, in the latter only 10 hours 
12 minutes. 

In examining the theory of the orbit of Mercury, the nearest 
planet to the sun at present known, Le Verrier, the French 
astronomer, was led to the conclusion that a certain error in 
the assumed motion of the perihelion could only be explainer 1 
by the mass of Venus being at least one-tenth greater than 
was generally imagined, or if this was not so, that there must 
exist, at present undetected, some unknown planet or planets, 
situated between Mercury and the sun capable of producing 
a disturbing action. No opinion, however, was offered bj 
Le Vender; he simply placed these hypotheses before the 
scientific world in the autumn of 1859. On these views being 
made public, it was stated by M. Lescarbault, that on 26th 
March of that year he had observed an object pass across 
the sun’s disc which he thought might be a new planet. From 
the rough observations made Le Verrier was able to calculate 
approximate elements for the supposed new planet Vulcan, 
and in March or April, 1860, it was anticipated that the 
planet would again cross the solar disc. No trace of it was 
then obtained. This, however, proves nothing, and by many 
the existence of this planet is regarded as certain. On ex- 
amining the application of Kepler’s third law, a result i& 
shown sufficiently consistent with the results in the cases of 
the other planets to arrest attention. Additional evidence 
can now be adduced as to the reality of the discovery, and 
Le Verrier has recently announced tliat the orbit of Mercury 
is perturbed to an extent which renders it necessary to aug- 
ment the movement of the perihelion by 31 seconds in a 
century; and that there is, without doubt, in the neighbour- 
hood of Mercury, and between that planet and the sun, 
matter hitherto unknown. Although with some sceptical 
minds it is a fashion to deny the existence of Vulcan — and, 
so far, telescopic research and scrutiny of the solar disc at 
certain dates have been unsuccessful in tracing the planet — 
it is scarcely prudent, under the circumstances, to speak 
definitely on the subject. Its existence is left to be fully de- 
monstrated at some future time. From Lescarbault’s rough 
observations Le Verrier calculated tlie annexed approximte 
elements. 

ELEMENTS OE PLANET VULOAH. 

Longitude of ascending node, . . . = 12° 59' 

Inclination of orbit, = 12° 10' 

Semi axis-major (0 = 1), =0*143 

Daily heliocentric motion, = 18° 16' 

Period, =19 days 17 hours 

Mean distance, = 13,082,000 miles 

Apparent diameter of 0 from Vulcan, . = 3° 36' 

“ “ “ (0=1) = 6*79 

Greatest possible elongation, . . . . = 8° 

THE MINCE PLANETS. 

MEROUEY.^ 

Mercury is the nearest known planet to the sun, round 
which it revolves in a period of 87 days 23 hours 15 minutes 
43*91 seconds, at a mean distance of 35,392,000 miles. A s 
the eccentricity of its orbit amounts to 0*205, the distance 
may extend to 42,665,000 miles, or contract to 28,119,000 
miles. , The apparent diameter of Mercury varies between 
4’5 seconds in superior conjunction, and 12*9 seconds in 
inferior conjunction; at its greatest elongation it amounts to 
about 7 seconds. The real diameter of the planet is 3060 
miles. The ffifference between the polar and equatorial 
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diameter, as determined by Dawes in_1848, is one-twenty- 
ninth. Mercury, like our moon, exhibits fhase^. ^t its 
greatest elongation half its disc is illuminated;^ as it ap- 
proaches superior conjunction the breadth of the illuminated 
part increases, and its form becomes gilhous-—%hB>% is, the 
illuminated portion is greater than a semicircle and less than 
a circle; and when in superior conjunction, circular: at this 
point the planet is lost in the solar rays, and is invisible.^ On 
emerging the ^bbosity is on the opposite side, and dimmishes 
gradually till the planet arrives at its greatest elongation on 
the opposite side, when it again appears like a half moon, 
and becomes more and more crescented as it approaches the 
inferior conjunction. 

Observations on the physical appearance of Mercury are 
obtained with extreme difficulty, owing to its proximity to 
the sun. As the greatest possible elongation of the planet 
does not exceed 27° 45V it can never be seen free from strong 
sunlight, under which conditions it may be viewed with the 
naked eye during an hour and a half or so after sunset in the 
spring (east elongation), and before sunrise in the autumn 
(west elongation), shining with a pale rosy hue. The planet 
may frequently be found in the daytime with the aid of a 
good telescope. 

The disc of Mercury has not received much attention 
from astronomers, and the main sources of information 
are from the observations of Schrdter and of Sir W. 
HerscheL The former observer obtained what he believed to 
be positive evidence of the existence of high mountains on the 
planefs surface; one in particular in the southern hemisphere, 
which has been set down at 10*7 miles in height — an elevation 
far exceeding that of any mountain on the earth. Mercury 
is not known to be possessed of an atmosphere ; hitherto, at 
least one has not been detected. So far also as is known 
Mercury is not attended by any satellite, and the determina- 
tion of its mass is a difficult and uncertain problem. The 
small comet of Encke, however, has furnished the means of 
making some calculations based on the disturbances effected 
in the motion of this comet by the action of Mercury, and it 
has been calculated by Encke that the mass of the planet is 
zsiim that of the sun, Le Terrier gives midzm, B>nd 
Madler The most ancient observation of this planet 

known is 265 years before the Christian era, and observations 
of Mercury by Chinese astronomers are in existence as far 
back as the year 118 a.i>. Copernicus never succeeded in 
detecting it — a failure due probably to the vapours prevailing 
near the horizon on the banks of the Vistula, where the great 
philosopher lived. 

■ vBNxrs. 2 

After Mercury, the planet next in order of distance from 
the sun is Venus, which performs its orbit round the sun in 
224 days 16 hours 49 minutes 8 seconds, at a mean distance 
of 66,131,000 miles. The eccentricity of the orbit of Venus 
is only 0’006, the distances from the sun are therefore only 
66,585,000 and 65,677,000 miles in aphelion and perihelion 
respectively. No other planet, major or minor, has an 
eccentricity so small. The apparent diameter of Venus varies 
between 9‘7 seconds in superior and 66‘5 seconds in inferior 
conjunction. At its greatest elongation its apparent diameter 
is about 25 seconds. Prom a series of observations made by 
various astronomers, and by Tennant in 1874 during the 
transit, the real diameter of the planet is about 7500 miles, 
which is very nearly the same as that of the earth. The 
existence of any compression at the poles is at present un- 
determined, owing to the planet’s diameter at superior con- 
junction being so small. Should it exist, it must be very 
insignificant Venus exliihits phases in every way identical 
with those of Mercury. As the pkmet is never further re- 
moved from the sun than 47° 15', it is always under the 
influence more or less of twilight Nevertheless it is difficult 
to scrutinize this planet on account of its own extreme bril- 
liancy. So great is this that it is not unfrequently visible in 
full daylight, and is capable of casting a sensible shadow at 
night This occurs every eight years, when the planet is at 
or near its greatest north latitude, and about five weeks from j 
inferior ’Conjunction. Its apparent diameter is then about 
40 seconds, and the breadth of the illuminated part nearly 


10 seconds, or rather less than one-fourth of the entire disc. 
This fraction transmits more light than the phases of greater 
extent, as the latter correspond to greater distances from the 
earth. The brilliancy of this planet is such that the day- 
time is to be preferred for its investigation. On its clisc 
various spots of a dusky hue Imve from time to time been 
observed, and by close attention to these Schroter has de- 
duced a period of axial rotation of 23 hours 21 minutes 
7*98 seconds, which subsequent observations at Rome only 
slightly modified to 23 hours 21 minutes 23*93 seconds. Sir 
W. Herschel and others have generally admitted the existence 
of an atmosphere of considerable density. During the tran- 
sits of 1761, 1769, 1874, and 1882, the planet was observed 
by several persons to be surrounded by a faint ring of liglit, 
which the existence of an atmosphere would account for. 
Schroter has calculated the horizontal refraction at the sur- 
face of the planet to amount to 30' 34", or about the same as 
that of the earth’s atmosphere. The existence of snow at the 
poles of Venus has been suspected, and there is m primd 
/aae reason against it. The presence pf mountains on its 
surface is likewise strongly suspected from inequalities in the 
lower region of the crescent, which could only be produced by 
mountains higher than those in the moon. A phenomenon 
analogous to the lumilre ceindrie or ashy light ” in the 
moon is noticed in observations of Venus when near inferior 
conjunction; this is. no doubt caused by reflection, though at 
present it may be difficult to determine the precise nature of 
it or its cause. 

The discovery of the phases of Venus is due to dalileo. 
who announced the fact to Kepler. For marine computa- 
tions, owing to its rapid motion, Venus is a useful object for 
taking lunar distances, when continuous bad weather may 
have prevented solar observations. In computing the places 
of Venus, the tables of Le Verrier are employed, as they cor- 
rect an error discovered by Sir Gr. B, Airy in 1846, affecting 
the heliocentric places of the Earth and the planet to a 
very sensible amount. This inequality goes through all its 
changes in about 239 years, and at a maximum displaces 
Venus by 3 seconds, and the earth by 2 seconds, as viewed 
from the sun. 

THE BARTH. 0 

The Earth is a planet in all essential respects similar to its 
nearest neighbours, Venus and Mars. It performs its revo- 
lution in an orbit round the sun in 365 days 6 hours 
9 minutes 9*6 seconds, at a mean distance of 91,430,000 
miles. The eccentricity of the earth’s orbit amounting to 
0*016, this distance may extend to 92,965,000 miles, or con- 
tract to 89,895,000 miles — differences which involve varia- 
tions in the sun’s light and heat reacMng the earth, and 
which may be represented by the numbers 966 and 1033, the 
mean amount being 1000. 

The form of the earth is that of a spheroid, like many 
and probably aU of the planets. The latest authentic meas- 
urements are:- — 


Measurements. 

Airy. 

Bessel 

Polar diameter, 

7899*170 

7899*114 

Equatorial diameter, .... 
Absolute difference, 

7925*648 

7925*604 

26*478 

26*490 

Excess of the Equatorial ex-'| 

1 

1 

pressed as a fraction of theh 

entire length, J 

299*330 

299*192 


The close coincidence between these results is a guar- 
antee of the correctness of both, the difference between 
the two values of the equatorial diameter being only 77 
yards. 

The great circle of the heavens apparently described by 
the sun every year, owing to the revolution of the earth round 
■ that body, is called the ecliptic^ and its plane is usually taken 
by astronomers as a fixed plane of reference. The plane of 
the earth’s equator, extended towards the stars, marks out 
; the equator of the heavens [see Plate I.], the plane of which 
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18 inclined to the ecliptic at an angle of 23° 27' 19*23"; this 
angle is known as the obliquity of the ecliptic. It is this 
inclination which gives rise to the semom during the annual 
revolution round the sun, as will be readily understood by an i 
inspection of Plate V,, in which it must be remembered the 
size of the earth relatively to that of its orbit and of the sun i 
has been greatly exaggerated in order to make the causes of 
the varying seasons plain. The two points where the celestial 
equator intersects the ecliptic are termed the equinosses^ and 
when the sun is at these points day and night are theoretically 
equal throughout the world; the points midway between these 
being the solstices, because the sun when it has reached these ’ 
ueutral points has attained its greatest .declination north or 
south, as tlie case may be. It is from the vernal or spring 
equinox that ric/kt asce?mous measured along the celestial 
equator, and longitudes along the ecliptic.*^ • The obliquity of 
the ecliptic is slovvly decreasing at the rate of 48 seconds in 
100 years. It will not always be on the decrease, as before 
it can have altered degi’ee, the cause which produces this 
diminution must act in a contrary direction, and thus tend 
again to increase the obliquity. The change of obliquity can 
aever therefore become sufficiently great to produce any 
sensible alteration of climate on the earth’s surface. The 
eccentricity of the earth’s orbit amounts, in accurate figures, 
to 0*0167917, and its small diminution does not exceed 
0*000041 in a period of 100 years. Were this change to go 
on continuously the earth’s orbit must eventually become 
circular, but by the theory of attraction it can be proved 
tiiat this progressive diminution only proceeds for a certain 
time. Le Verrier has shown that this diminution can only 
continue for 24,000 years, when the eccentricity will be at its 
minimum of *0033, and it will then begin to increase again. 
Unless some external cause of perturbation arise, these varia- 
tions must continue throughout all ages, within certain 
restricted limits. They are due to the attractive influence 
of the planets. The value of the eccentricity given is for 
1800*0 A.3>. 

The line of apsides, the line joining the points of peri- 
helion and aphelion, is subject to an annual direct change 
of 11*77", Independent of the effects of precession, to be 
noticed hereafter; so that, allowing for the latter cause of 
disturbance, the annual movement of the apsides is rather 
more tlian U. One important consequence of this motion 
of the major axis of the earth’s orbit is the variation in the 
lengths of the seasons at different periods of time. In 
the year 1267 a.b. the perigee coincided with the winter 
solstice; the spring quarter was therefore equal to the summer 
quarter, and the autumn quarter to the winter one, the 
former being the longest. In the year 6493 a.3>. the perigee 
will liave completed half a revolution, and will then coincide 
with the vernal equinox; summer will then be equal to 
autumn, and winter to spring, the former seasons being the 
longest. In the year 16945 a.i>. the cycle will be completed 
by the coincidence of the solar perigee with the autumnal 
equinox. In consequence of the seasons being now of un- 
equal length, the spring and summer quarters jointly extend 
to 186* days, while the autumn and winter quarters only 
comprise 178 days. The sun is therefore a longer time in 
the northern hemisphere than in the southern, hence the 
northern is the warmer of the two hemispheres. An in- 
cidental proof of this fact is that in the northern hemisphere 
navigators have reached 81° of latitude, whereas 71° is the 
highest attained in the southern hemisphere. Madler gives 

* The right ascension of a celestial body is its angular distance 
from the vernal equinox, measui*ed on the equator of the heavens. 
This measurement is usually expressed by astronomers not in de- 
grees, but in hours, minutes, and seconds; the hour in this case 
being one-twenty-fourth part of a complete revolution of the earth, 
and therefore equal to Jiftean degrees. It will thus be seen that 
right ascension is the equivalent of what is called longitude on the 
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the following as the greatest possible length of the day in 
different latitudes :— 


0° 

O' . 

. 12 hours. 

65° 48' 

. . 22 hours. 

16 

44 . 

. 13 “ 

66 21 

. 23 

30 

48 . 

. 14 “ 

66 32 

, , . . 24 : “ ■ 

41 

24 . 

. 15 “ 

67 23 

, . 1 month. 

49 

2 . 

. 16 “ 

69 51 

. . 2 “ 

54 

31 . 

. 17 “ 

73 40 

, . 3 “ 

58 

27 . 

. 18 “ 

78 XI 

. . 4 “ 

61 

19 . 

. 19 “ 

84. 5 ' 

. . 5 ‘‘ 

63 

23 . 

. 20 “ 

90 0 

. . 6 “ 

64 

50 . 

. 21 “ 



The 8646 hours which make up a year are distributed 

follows: — 





At the Equator. 

At the Poles. 

4348 hours day. 

4389 hours day. 


852 “ 

twilight. 

2370 

“ twilight. 

3446 “ 

night. 

1887 

“ night. 


The following are the most recently calculated values of 
the mass of the earth compared with that of the sun: — 
EJncke WsxT, Littrow Madler and Le Yerrier 

TsioTo- III the present state of uncertainty as to the sun’s 
parallax it is not possible to assign with confidence a more 
definite value. 


and south declination, which is the angular distance of a body north 
or south of the celestial equator, measured in degrees, minutes, and 
seconds. The subject will be best understood after a careful examina- 
tion of Plate I., in which the equator, the ecliptic, and the equinoctial 
colure or meridian passing through the equinoctial points are all 
indicated in red.' ' , ^ / 


PENMANSHIP.— CHAPTER III. 

LAKOE AND SMALL LETTBIIS — EXERCISES IN EAOILITY AND 

GRACE — OVAL FORMS — HOGARTH’s LINE OF BEAUTY ” — 

COMPOSITION OP CAPITALS. 

In books and in writing, in type or in script, letters have 
each two distinct forms, one used in the main body of the 
work, and the other employed to attract attention, denote 
distinction, and indicate eminence. The former are called 
small letters, or technically minuscules; the latter, capitals, 
or majuscules. Those chief letters, as their name implies, do 
not occur so frequently in writing or printing as the smaller 
ones ; but, being designed to draw the attention of the reader 
to them, it is customary to endeavour to impart some special 
elegance to their form, and even to bestow some embellish- 
ment on their execution. While we are far from thinking 
that beauty of design and skill in manipulation are out of 
place in the practice of penmanship, we may quite properly 
caution young beginners and fanciful enthusiasts against 
indulgence in needless ornamentation in ordinary writing, 
especially if it have the effect, in any way, of so interfering 
with simplicity of penmanship as to prevent it from being 
easily read. N eatness is commendable, elegance is admirable ; 
but over-ornament — wliat is usually called flourishing — is 
objectionable, unless where the chief end of the performance 
is, not the communication of information to the mind, but 
of gratification to the eye. In such a case, however, drawing 
supplants penmanship, which, as a general rule, ought to be 
kept free from any curious ornateness and all bewildering — 
even if bewitching — fiourisMng. Legibility is the chief 
charm in caligraphy. It is like intelligibility in composition, 
a priceless acquisition. 

The figure which lends itself most readily to the imagina- 
tion as the regulative form in good writing is the oval, 
represented by the letter 0 both in small-hand and in 
capitals. It might, on this account, be called the graphic 
hose, the permanent and penneating element in penman sliip. 
This oval is an oblong curvilinear figure, closely resembling 
the longitudinal section of an ordinary egg, not exactly a 
mathematical ellipse, wMch is correspondingly broad at both 
ends, but a veritable oval, being, though only slightly, some- 
what broader at the base tlian at the vertex. It is easily 
seen in the.minuscular letters that the oval o, though not the 
unit of measurement, is the graphic base in penmanship. 
In any classified arrangement of the letters we cannot fail 
to notice how frequently its form occurs. It is present (1) as 
a whole, in a, d, g, q; (2) as a part, in c, e, % w, h, s, u;; and 
(3) as regulative af the curves, in i, t, m, u, r, I, h, y, p, 
and h, leaving only as (partial) exceptions j, /, and The 
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atility of having such a regulative ideaij or type-form, before 
one's mind will speedily be recognized by any one who will 
diligently and intelligently practise the following exercises, 
which we can commend as exceedingly beneficial in educating 
the eye and training the hand in plain practical penman- 
ship:— 


good example of a well-shaped capital 0, which he can em- 
ploy in a similar way for the same piu’pose. In wMchevei 
way this practical manipulatory power is attained, a most 
excellent mode of cultivating dexterity of curvilinear execu- 
tion will be found in the following exercises 

1. Eule a space for three heights, then draw a diagonal 
line from the left of the top line of ruling to the right of the 
third line, indicating the usual height of the main body of 


o/a/a/a/a/o/ 




1. Draw with the ruler, on a sheet of paper, two 
horizontal parallel straight lines having a well-defined 
distance between them; in the interspace thus marked 
off, draw a series of sloping parallel straight lines 
—such as by schoolboys are commonly called strokes — 
equidistant one from another, and, having done so, 
write within each space, in the order given above, 
the complete oval letters. 

2. Having prepared the groundwork in the same way, 
write into the spaces the partial ovals, allowing two spaces 
for the letter and one and a iialf for />. 



3. In the same way write the oval curves, allowinj^ the 
spacing indicated in the previous chapter (p. 164). 


As it is advisable to have this type-form or graplne base 
distinctly before the mind, we supply directions for the 
drawing of an oval in an exceedingly simple manner, with 
an illustrative figure. Draw, first, a main slant straight line, , 
k B, two heights’ length of the body of the (intended) writing; 
at right angles to that sloping line, and passing through the 
point A, draw a straight line, ef, equal in length on each 
side to A B. Divide the line a b into the four equal parts 
1, 2, 3, 4. Through point 3 draw straight lines from m and jb’, 



meeting in o, and produced as at h and i. With f o as a 
radius describe the arc c h, and with b j> as radius describe 
the arc n i. From the point a, with radius a r>, describe the 
semicircle n o ; and with point 3 (which is &), and o b as 
radius, complete the figure by describing the segment h b i; 
the resulting figure will be the oval required. It is advan- 
tageous, having the figure thus formed, to practise with a 
pencil- point the passing of the hand round the outline of 
the figure to induce flexibility of movement and facility of 
manipulation. This absolute geometric correctness of type- 
form is not indispensable if the learner can obtain any care- 
fully executed oval form on which he may practise, or has a 


the letters, and under the diagonal line write a series of the 
letter 0 successively intertwined and constantly decreasing 
in size from left to right. 

2, Invert the process, as shown above. 

Another excellent exercise is to form a spiral— f. e, a curve 
which winds round its centre and in its progress continu- 
ally increases its distance from that centre. With a pencil- 
point practise the following of the windings — (1) from outer 
circle to centre; (2) from centre to 
outer rim; and (3) repeating the dou- 
ble process from centre to periphery, 
and periphery to 
centre alternately. 

After having de- 
voted a fair amount 
of pains and pa- 
tience to the fore- 
going exercise in 
cursive dexterity and muscular manipulation, we shall be able 
to make a new preparatory step towards acquiring skill and 
readiness in the accompiisliment of those rounding curves on 
which so much of the grace and readableness of writing 
depends. This may be done simply by forming a series of 
concentric circles — using, if necessary, a pair of compasses to 
make them perfect — which gradually 
decrease in circumference until the 
inner one is as small as the letter 
0 in ordinary writing. Having done 
this, as exemplified in the figure, on a 
piece of paper, and in ink, if possible, 
take a sharp-pointed pencil, or an 
iron style resembling one of the 
points of the compasses, in order 
that the point may be distinctly seen, 
and leaning the arm freely upon the 
desk, or other sloped surface on 
which the paper may be laid, cause the hand to carry the 
pencil freely round each of the circles, pressing as lightly as 
possible upon the paper until the eye and the hand together 
get thoroughly familiar with the revolutions required, and are 
drilled into ease, precision, and speed. This exercise should 
be continued (1) with the rotation from right to left; (2) with 
the rotation reversed from left to right; and (3) with alternate 
rotations. In the earlier drill the exercise should be begun 
at the exterior circle, proceeding gradually inward till the 
innermost is reached; then the process should be reversed, and 
the progress should be made from the inner to the outer. 
Nor ought the exercise to be given up till, on taking any one 
of the circles at random, the hand is found ctipable of gyrat- 
ing as required with unmistaking accuracy and unhesitating 
facility. To put the success of the drill undergone beyond 
doubt, it is advisable to take a fresh sheet of paper, and to 
form on it with the compasses ore perfect circle — preferably 
a medium-sized one; then (1) round this circle form with 
pencil or pen as many circles of increasing circumference as 
can be made with the free- wrist motion of the hand in any 
single position; (^2) wixhin it draw as many ss it can easily 
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and distinctly contain— taking care that each is formed with 
one single continuous rotatory movement of the hand and 
fingers, and reproducing thus the previous figure round the 
one circular guiding line. 

We can now revert to the oval, which is the regulating 
unit of measurement in capital letters. It rises above the 
base-line to three times the height of the unit of measure- 
ment % in tlie small-hand writing adopted. Its width ought 
to be rather less than twice that of the unit of measurement, 
that is, scarcely two-thirds of its own height. Its two sides 
ought to curve equally. In writing it, we begin three heights 
.above the base-line, come down gradually half-way with a 
fail curve towards the left; we then make a full round oval 
turn towards the right, touching the base-iine and ■ sweeping 
the same ova! turn into an upwardly curving line about a 
height and a half. We take in the curve towards the top 
about one-fourth part of a height, and making an upper oval 
turn bring down a light left curve-line, carrying it down 
parallel to the first-formed curvilinear portion of the letter to 
about the height assigned to the small letters. Besides the 
more strictly scientific manner of forming the oval given in 
the figure, it is often requisite to have a more readily 
available practical, guide towards its form and measure- 
ments. To construct a capital 0 with proper adjustment and 
proportion of its separate parts, such as may form a pattern 
or a type, we proceed thus: — (1) E,iiie the paper to be written 
on so as to indicate the total height and the height of the 
main body of the small- hand letters; (2) draw, at an angle 
of 52 degrees, a main slant line reaching from top to base, and 
sloping from right to left; (3) bisect this with a straight line 
running an equal length on either side, and being in all 
scarcely two- thirds of the length of the main slant line. 
The points of these lines will form the boundaries of the oval 
in height and width; and the oval figure formed around these 
lines, according to the directions given above, will result in a 
regularly formed symmetrical capital 0. In the process of 
its formation the student should notice that it naturally pre- 
sents itself as made up of five parts. Of these the first is the 
left-hand upper quarter, which commences lightly at the top 
of the main slant line, and proceeds with a gradually tliicken- 
ing curve to the left extremity of the horizontal line. Here 
the great difficulty is so to strike out towards the left as to 
make the curvature go with a sufficiently rounded movement. 
In the second quarter the difficulty is just the opposite — to 
keep the shading gradually decreasing, and to carry the bend 
of the curve with a fine rounded turn onwards to the base of 
the main slant line. The third is precisely the reverse of the 
first, and ought to be exactly similar in curvature, but with- 
out shading. The fourth part requires careful sweep of curve 
so that it may not only be full and round, but so swirl towards 
the left as to be about a twelfth part of the whole height of 
the letter lower than the commencing point. The fifth part 
simply carries a thin parallel line down alongside of that in 
the first quarter, so as to extend a little below the extremity 
of the horizontal line on the 
left. The acquisition of skill 
in the forming of a capital 0 
with freedom and elegance is of 
great consequence, not only as 
a training in dexterity of muscular movement and facility in 
fingering, but also as giving mastery over a type-form, which 
reappears with slight modifications in several other letters, as 
E,Q,C,D. 

The next power to be gained is that of producing, at one 
stroke, an inverted oval. In doing this we reverse the process 
of the last exercise. Here we begin at the base-line, and, 
starting from the oblique line which would pass down 

through the middle of our intended oval, make a long, full, 
graceful] V sweeping '’urve round the left of the (imaginary) 
horizontal centre line right up three heights to the tqp, where 
a fully-rounded turn is to be made, such as shall bring the 
downward curve sweeping to the right, and then, bending into 



the left again finely shaded, swirling its oval back to the base 
again. The rounded sweep of the curve, and the proportions 
of the several parts^ — quarter to quarter— are here again the 
particular points to which attention is required. With some 
slight modifications and ornamental accessories, easily managed 
when we have mastered the mode of making the type-form 
dexterously, this inverted oval enters — either in whole or in 
part— into the composition of several capitals, e.g. §, U, Y, 
which shall be shown in detail as we proceed. 

Having acquired a knowledge of the unit of measurement, 
we have next to acquire a main slant stem which, when 
known, will be found to constitute a chief element in the 
formation of many letters. A straight line is stiff and un- 
ornamental, an oval is graceful and flowing, but in itself 
incapable of many variations; and we want some line which 
shall lend itself freely to variety, yet impart a feeling of 
strength. Hogarth, in his Analysis of Beauty” (1753), 
endeavoured to prove that the essential elements of strength 
and gi'ace were to be found combined in a flowing serpentine 
line, wliich has acquired the name of ^^Hogartfas line of 
beauty.” It is an easy, free, unconstrained double curve, 
gliding along in a wavy line of contrary flexure, so that it 
impresses us with a feeling of lithe progressiveness and power. 
To the eye it appears to be the result of a flowing free-hand 
movement, seemingly made without trouble or difficulty. This 
Hogarthian “line of beauty” certainly does enter into all the 
more elegant of our English capital letters. It starts with a 
gentle gradient of curvature, and having, as it were, wound 
itself in one direction to a certain extent, it seems to seek to 
equalize and balance that active curve by a complementary 
reactive one, and so presents one continuous line composed 
of two constituent arcs forming a singularly agreeable sym- 
metrical whole. 

Geometry shows us (Euclid III., 13) that circles external 
to each other can only touch one another at one point in each 
circumference. If we con- 
struct, as in the accompany- 
ing figure, two equal circles, 
having their equal radii 
AB, AO, one half of the 
height any capital letter is 
intended to he made, we 
shall have two tangent cir- 
cumferences, the arcs of 
which, AE, AD, shall be 
similar but reversed. These two tangent arcs, when re- 
garded as a continuous whole, will be seen to form a 
mixed sort of curvilinear line, presenting on the one side a 
convexity and a concavity, and on the other a concavity and 
a convexity. These two arcs, in their continuity and oneness, 
constitute the Hogarthian “ line of beauty,” or, as it ought 
rather to have been called, of grace; and supply the grace- 
line stem of the larger proportion of English capitals, as may 
be seen in the annexed examples: 




The best way to form an idea of the simple grace of line is 
to make an oblique straight line, with an angle of incidence 
of 52 degrees, and contrast it in its stiff self-sameness with 
the concurrent continuity of curve which the grace-line stem 
presents. The difference is perceptible to the least observant 
eye. We may illustrate this fact, and show the composite 
effect of these two lines at once, by showing how the two 



elements combined form the letter A. Here the curved 
grace-line 2 and the straiglit line 1, suggestive of solidity and 
strength, unitedly form the letter A, the grace-line being 
formed rising from the left point towards the top, and being 
then joined to the sloping line — to which we add either a 
horizontal cross-line or an accessory backward curve. The 
33—34 
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sanae grace-line gliding into a concave copartner one, but 
drawn downward from the top on the right and carried in a 
single sweep to the base on the left, appears in several other 

capitals, but in some cases 
it is subject to slight modifi- 
cations. For example, T 
is formed of two grace- 
lines, one sloping and 
another balanced horizontally on the top of that, i^ is 
similarly made with a small additional grace-line crossing 
the stem, ^ ^ ^ ^ ^ 

In forming this grace-line stem, hold the pen with a gentle 
pressure between the thumb and the two forefingers. Move 
the hand freely and lightly, with a uniform unhalting sweep 
from top-height to base, so that wrist and fingers, co-operating 
together, may form a fine pair of equally curved segments 
nicely graduated into one another at their tangent Care 
should be taken not to allow the hand to jerk round too 
suddenly at the turning, as that not only destroys the general 
grace of the line, but also flattens any curve or oval which 
may require to be attached to it for ornamental purposes, or, 
as it is sometimes called, flourisliing. 


LOGIC.— CHAPTER III 

JUnOMENT — PROnOSiriONS — CONVERSION. 

Names, as we have seen, express conceptions of things 
thinkable. They are the mind's notes of reference regard- 
ing the impressions received and perceived. The common 
sum of ideas which persistently group themselves together 
into oneness, and make up, as it were, the substance of an 
idea, is embodied in a name. It then acquires logical va- 
lidity as a sign of some distinct conception with which mind 
can deal. In it, simple apprehension has reached a term, 
and the whole worth and meaning which it bears may be 
made a subject of thought. Its meaning possesses a value 
partly — one might almost say principally — as a final symbol of 
a gradually completed course of elaborated perception; but it 
has also a meaning of value, partly and perhaps necessarily 
because it may be used as an agent in the attainment of a 
knowledge of something else than itself. A name may be 
said to encircle and mark off certain groups of ideas as con- 
stituting at once the extent and the content of a conception. 
Hence tilings can be classified through their names, and may 
be reasoned about by their help. Any comparison of ideas 
one with another, as to whether they are (1) similar to, 
(2) different from, (3) parts of, or (4) the same as one 
another, which the eiaborative faculty may institute, results 
in a judgment. 

In the formation of judgments the mind makes a new 
departure. It is no longer engaged with single conceptions 
and the simple elements which are found combined in them. 
These are supposed to have been gained by simple apprehen- 
sion, and to be dear, adequate, without ambiguity or inter- 
changeability. Any two conceptions being given to the 
conscious mind simultaneously, naturally excite it to discover 
whether they agree or conflict with one another, whether they 
will blend into one, coincide with each other, co-exclude or 
partially include and exclude one another ; and having deter- 
mined on this, the mind has formed a judgment. 

The concepts which we compare together may be, (1) two 
ideas presented by the names which symbolize them; (2) 
two outward (or inward) things, i.e. experiences made objects 
of thought and represented to the mind by names; or (3) an 
idea and an individual thing or class of things. Our object 
in comparing them is to learn w'hat relation of compatibility 
or incompatibility they hold one to the other. In this logical 
act of comparison or exercise of the judgment there are obvi- 
ously three things really implied— visible apart to the critical 
faculty as elements, but indivisible in their mutual correlation 
in an act of thought. These are (1) the concept— set forth 
in a name — under the direct view of the mind for examina- 
tion and determination; (2) the concept— also nameable — 
by whose agency or co-operation the comparison is to be made; 
and (3) the relation perceived— and to be expressed, — ^between 


these two, and when the judgment is completed, aflirmecl, or 
denied regarding them. If we have, for instance, the two 
concepts copper and malleahle^ and consider whether these 
two can or cannot be thought together, the former is the 
determined subject of thought, the latter the one we are 
engaged in determining on, and we couple them together in 
the proposition, Copper u malleable. 

A proposition is the articulate placing before our own 
minds or the minds of others, in words, the result of an act 
of judgment. The judgment is the forma! logical act per- 
formed by the mind; the proposition is the material expres- 
sion of the result of that act, or the act embodied in words. 
Of this proposition, copper is the subject^ and malleable the 
predicate. The subj ect and the predicate are called tlie terms 
or extremes of the proposition; and that word by which those 
t\YO terms or extremes are knit into a new unity of material 
relationship, is called the copula. The copula, how^ever, need 
not be, as in this case it is, a separate word, but may be in- 
herent and coalesce with the predicate, as in attributive verbs 
it generally does. We can say, for example, “ Man thinks,” 
Man (subject) is (copula) a thinking being (predicate).^ 

Ideas may be connected one with another by acts of will, 
as in the sentence, “ I shall regard all words as of three 
classes, nouns, verbs, and modifiers of them;” in imagination, 
as in wishing, e.g. “Were all the wealth of Indies mine;” in 
commands, “Bo (you) what I bid you;” in questions, as “Are 
you serious?” &c.; but logic only recognizes that peculiar 
kind of assertion wliich the miderstanding makes in reason- 
ing when it declares tliat a connection (of some stated sort) 
exists between two ideas, i.e. terms. In judgment w^e settle 
in our minds that there is (or is not) a relation betw^een the 
subject and the predicate, and this result of the operation of 
the reflective faculties is stated in a proposition. It may not 
be a relation of identity, even though we couple them most 
closely. When we say “Honesty is the best policy,” we do 
not probably mean that the things are one and the , same. 
Here we only assert one logical subject of another; but if 
we are engaged in investigating the advantages of honesty, 
we may assert that it is the best policy. If policy signifies 
the means of managing afiairs, and honesty is recommended 
as the best of these means, we are in reality eliminating 
from honesty what might be called its very essence, that of 
straightforward conduct unswayed by any considerations of 
advantage to seif. It may only be a statement that one idea 
is so much more extensive tlian another that the subject is 
containable within it, e.g. “Patriotism is indispensable to 
the welfare of a community.” Of things indispensable to the 
welfare of a community, while patriotism is one, it is not 
the only one. Wisdom, wealth, industry, courage, &c., may 
also be imperatively required. Again, it may only be the 
expression of a sense of the (possible) co-existence of two 
ideas, “Philosophers are investigators; men are j.)a.ssionate: 
tyrants are hateful.” Positive statements made by the 
understanding alone fulfil the logical idea of predication. 
It must express itself as “is” or “is not” It is in such 
language that reason expresses itself, and hence the necessity 
of looking well to the forms of expression we use, and of 
seeing that they express nothing more and nothing less tlian 
(or otherwise difierent from) the realities of thought. 

We shall proceed to consider these parts of a proposition in 
' the order they generally take, and tlierefore refer to— 

I. The Subject. — The special matter which engages our 
mind, and into the characteristics or relations of which we 
are examining, is the subject — because brought under the 
power and into the view of the reflective faculties; as, Ood 
is omnipresent. The subject may be — 

(1) Sim/ple, when it presents itself in a determinate or in- 
determinate noun, or a pronoun standing for a noun clearly 
understood; as, Wages are the reward of labour; They are 
given for work done (or to be done.) 

(2) Compound, when several different objects are brought 
by it to be thought of as one; as. Coal, wood, peat, and cohe 
are combustible. 

(3) Complex, when it requires for the expression of the 
term an adjective or a proposition with a noun following it, 
or, some other set of significant words to be thought together 
in union; as, Successful statesmen are highly esteemed; 
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Captains of widmtry possess greats influence; AU violent 
policy defeats itself; They who win are able to rejoice. 

(4) Inverted^ when it is placed after its verb ; as, Thus is 
fmiAi^^thBlongstniggleforfortune. ' 

(5) Elliptical^ when left unexpressed; as, Some sin griev- 
ously (understand me% women.^ m persons) ; The command- 
ment runs, Walk circumspectly” (understand ye). 

■ (6) Indefinite^ when it does not clearly fix the idea to which 
it refers in the mind; as, It rains; Everyone k faulty in some 
respect. 

(7) Redundant^ when rhetorically repeated ■ to impart 
emphasis; as Me, he.is the betrayer of our cause.' 

II The €optda.~^The mind, in thinking, searches .among' 
experiences, and therefore among the things which contribute 
or furnish experience to it, to find out which of them are 
like and which are unlike. Among some it perceives a cer- 
tain amount of sameness, extending from slight similarity to 
absolute identity, and among others a certain amount of 
diversity, extending from slight divergency to absolute dis- 
similarity. The former it os^sociates, the latter it (dissociates; 
afiirms the connection of these, and denies— i.e. negatives — the 
connection of those. The sense of their affinity or separate- 
ness exists in the judgment as a substantive decision of 
thought, and expresses itself by the verb to he — in one or 
other of its forms, most generally in is or is not. Tliis verb 
is therefore called the copula or conjoiner. 

Is, it ought to be observed, does not, as a copula, cumulate, 
but combine ideas. Used in regard to names, concepts, and 
things, tins simple substantive verb takes three distinct senses : 

(1) applies to — ^as, A jonquil is a narcissus; (2) possesses, con- 
tains, or presents the characteristics of — as, Iron is a rnineiai; 
(3) coincides (in whole or in part) with, or may be classed— 
as, Man is an aniniai; Neptune is a planet. This Ust is— 
sometimes called ‘Hhe is of identity” — ^is not always indica- 
tive of absolute sameness or selfsameness, but varies from 
general to perfect likeness, so that it includes (1) absolute 
identity — as, My statement is the truth; (2) identity in cer- 
tain understood or implied particulars — as, Othello is a Moor; 
(3) identity of possession or quality — as, The’vioiet is blue; (4) 
identity (as a species included under a genus)— as. The poet 
is an author. There are besides these, the is of existence” 
—as, Man is, i.e. Man is an existing being; and the mathe- 
matical of equality^ in magnitude or number. These 
observations am necessary to enable the studentto observe how, 
over and above, as well as within, the common colloquial use of | 
is, there are implied difierences which require attention, and i 
to show Mm that it is essential in right reasoning to make * 
sure that tlie most simple words in appearance are not so 
employed as to allow a fallacy to lurk in them. It is neces- 
sary to see, that the is used in the several propositions we 
lay down or accept is properly understood by tMnker and 
hearer in the selfsame determinate sense — whatever that 
may be. 

It will be perceived, then, tliat the verb is a sort of pivot, 
on each side of which there rests either the weight or the 
power of thouglit to be balanced in relation to each other, 
and which may be made to revolve, as it were, around it — as, 
Eagles are birds with strong wings, or, Some birds with strong 
wings are eagles. TMs is called conversion, a process to 
which we shall direct attention a little further on. 

Ill The Predicate. — The idea which is stated in a pro- 
position to hold any particular relation to the subject is called 
the predicate. The predicate, like the subject, may be — 

(1) Simple, when it contains and expresses only a single 
idea — as, The earth is spherical. 

(2) Compou9id, if it includes more than one idea which are 
to be thought of in union in the same act of mind — as. Tri- 
angles ai'e co7nposed of three sides and three angles. 

(3) Complex, when one idea is to be regarded as modified 
by another — as, Economy is the true source of all wealth; 
tousement k necessary for hath old and young; Men are 
apt to act without reflection. 

(4) Inverted, when it is placed before the verb, ^.e. in the 
usual position of the subject — ^as, Great is Diana of the 
Ephesians; Merciless is the irony of fate; Irresistible are the 
tears of beauty. 

(5) Elliptical, -whm it is understood,not expressed— as, The 


sky is blue, and the sea also — zs Afee being omitted as easily 
supplied from the prerious clause. 

(6) Redundant, when it is intended to give increased em- 
phasis or force to the idea — as, The greatest wonders are seen 
hy our own eyes without surprise — where by our own eyes” 
are not necessary and yet increase the force of the idea of 
certainty. Of course, only such redundancy as logically 
heightens the idea to be expressed is permissible; and unless 
it adds to and affects the sense, is carefully to be avoided 
as pleonasm, .Beduplication may even, although apparently 
redundant, impart force to a predicate — ^as, Oppression is an 
insult to the people — the sovereign people. 

The notion of aflwmation is the consciousness in the mind 
that the agreement (in so far as the act of comparison lias car- 
ried it) of the conceptions expressed by the terms of the pro- 
position subsists and is real (in the combination between 
pbject and predicate implied in it). The notion of negation 
is the consciousness in the mind of the want of real subsist- 
ing agreement between the terms of a proposition (in the 
actual form stated or implied in it). The proposition, ^'Man 
is mortal” is affirmative; “ Man is not mortal” is negative. The 
technical term is used to indicate the basis of pro- 

positions as affirmative and negative. 

A controversy has arisen among logicians as to whether the 
negative particle not belongs to the copula or to the predicate. 
One view taken is, that a non-copulative copula, i.e. a dis- 
joining union, is a contradiction in terms, while a predicate 
implying privation, exclusion, or incompatibility involves 
notMng extraordinary, and therefore the negative sign ought 
always to be regarded as attached to the predicate. The 
adherents of the older logic reply that every affirmation, so far 
as it extends, implies a negation to an extent equivalent to all 
that is excluded from the affirmation made; that hence the 
copula necessarily presents itself as performing the double 
function of affirmation of all that is said and denial of all 
that contradicts that assertion ; that is, as containing in itself 
at once is to ail included in the statement, and is not to all ex- 
cluded from it — i.e. not introduced into it. “The nut is ripe” 
and “ the nut is not ripe ” exhausts the form of the relation 
between the subject and its predicate in a judgment. The 
judgment recognizes the subject and the predicate as recip- 
rocally connected in a special relation of extension or of 
comprehension, or as not standing in or holding that relation; 
and if it expresses tMs judgment in a proposition, that 
must set forth one or other of these forms of the case. 
We must take care, however, that the precise significance of 
the proposition used is exactly represented by the form given 
to it, or we must see that the form of the proposition does not 
mislead us. It is true that when we affirm that “ Some 
: men are wise” we imply that “Ail men are not wise,” or 
I we should not have made use of the selective some in connec- 
tion with the subject; but if we say “Some men are fools” we 
do not imply by it a corresponding negative, “All men are not 
fools.” TMs arises from the fact tliat fools is a privative term, 
and is a part of not-wise. On this account the proposition 
quoted, though apparently affirmative, is in reality nega- 
tive, and is equal to “Some men are not wise.” We see tliat 
tMs is the case when we employ the sentence “He is no fool.” 
By tMs we mean to say “ He is really wise.” Two negatives 
constitute an affirmative ; no is the one, the other is included 
in the predicate fool, which is equal to not-wise. The great 
point wMch logic endeavours to secure is consistency of 
thought. As a means of securing this it insists on consist- 
ency of statement, and we can only know whether a state- 
ment is self-consistent when we thorougMy comprehend 
its terms and their relations. The words we use recall and 
keep in the mind^s view the facts on wMch it has been decid- 
ing, or place them before another’s understanding for accept- 
ance. Logic requires that all that is implicitly involved in any 
proposition should be explicitly understood — that words and 
thoughts, in short, should be precise equivalents, for we can 
only rationally deal with what we distinctly apprehend and 
know. We must determine wliat is meant before we can 
effeetayely deal with its meaning; hence the necessity of form- 
ing clear conceptions of the entire signification of propositions 
in their parts and as a whole. Logic, however, does not 
bind a' reasoner to the assertion of all the implications wMch 
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may by aay possibility be drawn from the words in which a 
proposition is expressed. 'That alone which is distinctly and 
unambiguously expressed in a proposition is taken as its 
meaning, and while nothing more or anything different is not 
to be imported into it, nothing less than its whole intended 
signification is to be substituted for it. This canon of logical 
language demands, therefore, three tilings — (1) that ideas be 
distinctly apprehended; (2!) that words precisely expressive 
of these ideas he employed; (3) that the relations between 
ideas be adequately indicated. By slight and almost Impalpable 
differences in the use of language, the nicety and precision of 
thought are liable to be obscured, and therefore it becomes im- 
perative on us to avoid this evil, as far as we can, by the careful- 
ness with which we test the accuracy and effectiveness of this 
subsidiary instrument of thought. It is to secure the most 
definite possible knowledge of the statements made in pro- 
positions tliat logicians direct attention to the nature, 
characteristics, and implications of the three separate parts of 
a proposition, viz. (1) thesubject, which determines its quantity; 
(2) the copiffa, which fixes its quality; and (3) the predicate, 
whose relation to the subject it is the main purpose of the 
judgment to settle and set forth. Besides this twofold division 
as to quality, propositions are also distinguished from each 
other by quantity. The quantity of propositions relates to 
the extent of their contents — the number or amount of the 
things or qualities which we include at one time in our judg- 
ment. Terms may be (1) hath, individual, in which case the 
relation of identity or diversity is the only one that can be 
expressed — as, Simon Peter, son of Jonas, was Cephas, the 
apostle of Jesus Christ; (2) one individual and the other 
collective, in which case inclusion within or exclusion from 
any collection of individuals or things possessed of certain 
characteristics may be predicated — as, Judas Iscariot was the 
traitor; or (3) both collective, and between two unities of such 
sort identity or diversity can be predicated in three ways — 
(«) between any (or every) individual of one collection and 
any (or every) other — as, every equiangular triangle is also an 
equilateral one; (b) between any (or every) individual referred 
to by one term, and any (or some) special part of the indi- 
viduals designated as an aggregate by another — as, A triangle 
is a figure formed in space ; and (c) between any one (or 
some, i.e, a part) of the ideas conveyed by one term, and any 
one (or some, ?*,& a part) of those denoted by the other — ^as, 
Some quadrupeds are animals able to swim. 

If a whole is a unity, which contains in it a plurality of 
parts {i.e, of component characteristics), the parts which go 
to constitute its unity are said to he contained in it, and so 
become the idea or measure of its internal intensity or com- 
prehemion. In this case (1) the parts of a part are parts of 
the whole; and (2) any aggregate of these parts is part of the 
whole— as, Man, as living, sensitive, and organized, is an ani- 
mal. If a unity contains under it a plurality of characteristics 
or subordinate ideas, holding each to it the relations of par- 
ticulars included in, and together forming, a general idea, they 
are said to be contained UTider it, and are the parts of its ex- 
ternal sphere oxewtemion, in which case alsoall that is contained 
under the more specific part is contained also in the totality 
of the higher extension— as, English, German, and French 
men are Europeans. Extension and comprehension are the 
inverse of each other. In extension ideas may be (1) ex- 
clusive, i,e. having no part of one coinciding with any part of 
the other; (2) inclusive, i.e. having their parts coincident, 
as {a) coextensive; (J) co-ordinate in making up a whole; 
((?) ordinate in the two different forms of superordinateness 
and subordinateness; or {d) partially inclusive, partially ex- 
clusive, i, e, having their spheres intersecting each other to 
a greater or less extent. On them depend classificatory 
judgments. In comprehension, totalities must either agree 
or differ. Agreement proceeds from identity downwards. 
This may be either complete or partial. Difference 
is twofold — (1) immediate and total, or contradictory; 
or (2) mediate and partial, or contrary. In the former only, 
two conflicting ideas are conceivable^ and these are recip- 
rocally opposed one to another, so that the denial of the one 
implies the affirmation of the other. In the latter, more than 
two conflicting (or at least incompatible) ideas are possible, 
the affirmation of one of which removes riom the ioind at the 


time the possibility of the coexistence of the other. Imme* 
^ate or contradictory opposition is the ground of affirmation 
and negation, and mediate or contrary opposition is the 
ground of subalternation, and these qualities of propositions 
bring them into opposition— (1) as contradictories; (2) as 
contraries. Hence it is that they are capable of conversion. 

Conversion is the transposition of the terms of propositions, 
so that the subject becomes the predicate, and the predicate 
the subject. The original proposition is the convm'tend, the 
transposed proposition the converse. In conversion no term 
should be distributed in the converse that is not distributed 
in the convertend. When terms are employed in their pffioies 
of extension or comprehension they are said to be distrihuted; 
when they are to be understood as taken in their parts they 
are said to be undistributed. Taking quality Midi quantity 
together we have four classes of propositions:— (1) Universal 
affirmatives, in wMch the subject is distributed and the 
predicate undistributed; (2) universal negatives, in which 
both are distributed; (3) f articular affirmatives, in which 
both are undistributed; f articular negatives, in which the 
subject is undistributed and the predicate distributed. In 
conversion the quantity of propositions must always be 
preserved, that is, the converse must exactly equal the 
convertend. Hence the quantity of every term, though its 
expression may be elided in common speech, must always 
be present in the mind as one of the necessities of thought, 
otherwise thought would not be thoroughgoingly and self- 
sufficiently consistent. In a universal proposition one term 
must either be placed whoUy in or wholly of the other. 
Hence we see that in all universal propositions the subject is 
taken in its totality, while in affirmatives the predicate is 
taken in part, and in negatives in whole. In particular 
propositions, of course, the subject is taken only in part, but 
in affirmatives the predicate is taken in part, and in negatives 
in wholes. 

The four vowels, A, E, I, 0, are used to denote respect- 
ively— A, universal affirmative; B, universal negative; I, 
particular affirmative; 0, particular negative. In particular 
propositions the greater the co-inclusion or the less the co- 
exclusion the more easy and direct the conversion, and the 
greater the co-exclusion or the less the co-inclusion the more 
difficult and less direct is the conversion. Hence follows 
the logical rule — A distributes the subject, ISt both its 
terms, I neither, and 0 the predicate. The four possi- 
bilities of quantity are (1) toto-total, complete co-inclusion 
or co-exclusion; (2) toto-partial, inclusion of a whole in, or 
exclusion of a whole from, a greater whole as part ol it; 
(3) parti-total, the inclusion of a part into, or the exclusion 
of a part from, some whole; (4) parti-partial, the inclusion of 
a part of one whole into, or its exclusion from the part of, 
another whole. Examples: — 

, /All equiangular triangles are equilateral ones. 

’ "/No seaweed is any flower-bearing plant. 

g J AH vices are some odious things. 

' \No vices are some meritorious things. 

g (Some animals are aU dogs. 

‘ (Some dogs are not all animals. 

^ /Some dogs are some of the swift animals, 

(Some dogs are not some of the swift animals. 

It accords with everybodys experience that the same idea 
can be, and is often, expressed in different words; “just as,” 
to quote W. S. Jevons, “we can mould the same clay into 
different forms, though it always remains the same clay.” 
So we can convert “AU things may be useful” into “There are 
no things which may not be (some) useful things;” “The wise 
are happier than kings.” into “ Happier than kings are those 
men who are wise.” In conversion, however, we must re- 
member that a proposition is laid down as expressive of a 
certain eqxxation of one idea with another idea, and we must 
always take care that we do not increase or lessen the precise 
relative quantity of the several terms. Logicians have laid 
down rales for our guidance in conversion. The matter of a 
proposition may be either (1) necessary, when all affirmatives 
are true, all negatives false; (2) impossible, when all negatives 
are true and aU affirmatives false; (3) contingent, in which 
case all particulars must be true and all universals false. 
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Iia order that conversion may be at once legitimate and 
:illative— that the converse may be exactly equivalent, as 
to truth or falsehood, with the converteiid— no term must be 
distributed in the one which was not distributed in the other, 
fhus any proposition may be employed in a substitutive form 
if we distinctly secure the express equation of subject and 
predicate. Though tlie quantity of the subject is expressed, 
and that of the^ predicate is not expressed, yet the latter is 
necessarily impliccl in tlie meaning we put into or receive from 
a sentence, and this irnphcation we are bound to make explicit 
whenever we require to make any matter clear. Universal 
negatives and particular aflirmatives are necessarilv con- 
vertible; but universal aliirmatives and particular negatives 
are not so, and must be converted, if at all, by some such 
change as may bring out the true equivalence of the parts 
transposed. 

I. Simple conversion is possible in E, which distributes 
both terms, and I, wliich distributes neither— as, No coin is 
combustible; No combustible thing is a coin. Some men 
are poets; Some poets are men. 

II. Conversion per accideny, is possible in A by change of 
quantity, so that while implying no change of relation be- 
tween the terms used, we express no more agreement in the 
converse tiiaii we did in the converted proposition— as, All 
coins are made of metal ; Some things made of metal are coins. 

III. Conversion by negation changes the quality wliile 
preserving the quantity, and is possible in A and 0— as, Ail 
wealth is transferable, limited in supply, and productive of 
pleasure or preventive of pain; Notliing wiiich is not trans- 
ferable, limited in supply, productive of pleasure, or preventive 
of pain, is wealth. Some arithmetical rules are not scientific ; 
Some things not scientific are arithmetical rules. 

A and E are contradictories, I and 0 contraries; A and I 
or E and 0 subalterns. 

The practical utility of the study of the quantity ana 
quality of propositions is this— that it enables us to compre- 
hend and test the full force of any statement, how much it 
really includes and signifies. A knowledge of conversion is 
valuable, because it provides us with, the power of exhibiting 
any argument in that form of expression which best fits it 
for the j)articular purpose in view, whether that be (1) the 
placing of the matter before the mind in the full power of 
its insisting on or its resisting any statement, or (2) in 
bringing it to bear upon any argument which may be used 
against it, or against which it may be used. In "fact, the 
object of conversion is to train the mind in the management 
of propo>sitions, and to accustom it to turn a statement round 
and round in every possible way, so as to see if it will take 
any clearer form, or one better fitted to maintain the argu- 
ment we may be endeavouring to substantiate by it. As an 
aid to the critical examination of statements made in arguing 


it is higMy valuable as a detecter of the very common practice 
of substituting in a converse what is really a different judg- 
ment altogether, instead of what it should be, precisely the 
same judgment in another form. Conversion gives mobility 
to phraseology, and enables those who can use it well to re- 
adapt their statements to suit the new phases of argumenta* 
tion, just as a general gains new advantages by transforming 
his battalions, according to the nature of the ground, the 
positions of the enemy, and his own purpose, now into 
circles, again into tr angles, at another time into squares, 
and even, if need be, by extending them in a ^‘tliin red 
line.” 

Exercise. — Take the following four propositions and the 
undergiven table, and work out from it all the possible forms 
which these propositions can take 

A (Universal Affirmative) — All planets are inhabited. 

B (Universal Negative)-~No planets are inhabited. 

I (Particular Affirmative)— Some planets are inhabited, 

0 (Particular Negative)— Some planets are not inhabited. 

S stands for subject, P for predicate, n necessary, i im- 
possible, c contingent, t true, and / false. 



The study of the following tables will serve to recall at a 
glance the main matters requiring to be remembered in con- 
nection with the logical doctrine of propositions 


I. Propositions are 


1. Simple. 


2. G(mipound. 


1. Incomplex. 


2. Complex. 


1. Expressed. 


2. Understood. 


(1) Determinative. (2) Explanatory. 


1) Copulative. (2) Disjunctive. (1) Exceptive. (2) Comparative. 
*3) Conditional. (4) Causal. (3) Exclusive (in whole or in part) 


II. Propositions are distinguishable in regard to 


1 . Quality. 


2. Quantity. 


3. Modality. 


1. Afifirmative. 2. Negative. 3. Indesignate. 1. Universal. 2. Particular. 3. Indefinite. 1. Necessary. 2. Contingent. 3. Impossible. 
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CHEMISTRY.— CHAPTER ■ IT. , 

STJMMAEY OF ^MOLEOUIjAB ; OONSTITtJTIOl^ OF MATTEit — ' 

OHEMIOAE NOTATION— OHEMIOAI/ SYMBOLS— NOTATION OF 

CHEMICAL COMBINATIONS. 

In order to render the system of chemical notation clear, the 
oaoleciilar constitution of matter, upon which this notation is 
based, will be briefly summarized y | 

1 . All substances are collections of molecules, and in these 
molecules their characteristics inhere; what is true of the 
substance is true of the molecule. 

2 . The molecule is an aggregate of atoms — sometimes of 
atoms of the same kind, as in elementary bodies, sometimes 
of atoms of different kinds, as in compound bodies. 

3 . The molecules are destructible, the atoms are inde- 
structible. 

4. Chemical change consists in the production of new 
molecules by the rearrangement of the atoms of former 
molecules. 

In chemistry the initial letter of the Latin name of the 
elementary substance is employed to represent that mass of 
each element termed an atom. Thus 0 represents one atom 
of oxygen, N one atom of nitrogen, C one atom of carbon, 

01 one atom of chlorine, Cr one atom of chromium, Fe one 
atom of iron (Lat. fernm\ and so on; it is only in a few 
ca.ses tliat the Latin initial differs from the English. These 
symbols represent a definite weight, that is, the weight of the 
atom of the substance. Therefore, 0 stands for 16 units of 
weight, which is the weight of the oxygen atom. 0 stands 
for 12 units of weight, which is the weight of the carbon 
atom; and in every case the chemical symbol stands for the 
atomic weight, or proportional number, given in the table of 
elements, page 91. In order to represent several atoms, 
figures are placed below the symbol to represent the multiples; 
thus, O 3 means three atoms, or 48 units of weight of oxygen; 
Gg six atoms, or 72 units of weight of carbon ; and so on. 

The molecjtle is represented by combining together the 
symbols of the atoms of which it consists, indicatmg the 
numbers of each kind of atom by the figures under the 
symbol. Thus, a molecule of water consists of three atoms, 
two of hydrogen and one of oxygen ; therefore its symbol 
will be H 2 O. And this symbol indicates not only that the 
molecule consists of three atoms, but also that it contains 

2 units of weight of hydrogen and 16 units of weight of 
oxygen, and that this molecule of water weighs 18 units. 
If it is desired to represent several molecules of water, a 
numeral representing the number is placed before the whole 
symbol. Thus 2 H 2 O represents two molecules of water, 
7 H 2 O seven molecules of water, and so on. As in all chemi- 
cal relations what is true of the molecule is true of the 
substance, the symbol H^O may be regarded as the symbol 
of water. Taking a fm*ther illustration: a molecule of alcohol 
is known to consist of two atoms of carbon, six atoms of 
hydrogen, and one atom of oxygen. The symbol of the 
molecule of alcohol is therefore OgHeO. The chemist con- 
sequently at once understands that a molecule of alcohol 
contains two atoms or 24 units of carbon, six atoms or 6 
units of hydrogen, and one atom or 16 units of oxygen, and 
that the total atomic weight of the molecule of alcohol is 46 
units. This forms the whole system of chemical notation 
and chemical symbols. The single letters stand for atoms, 
and the terms formed by grouping the letters represent mole- 
cules. TMs system of notation is also used to express chemical 
changes. Thus, talcing sodic carbonate, known familiarly as j 
soda, its molecules are each formed of six atoms— two of a 
metal, sodium, one of carbon, and three of oxygen. Its 1 
symbol is therefore HasOOg. Again, taking muriatic acid, j 
which is a solution in water of hydrochloric acid, a gas 
18| times as heavy as hydrogen, the molecular weight of 
which will therefore be 36j, and the molecules of wliich con- 
sist of one atom of clilorine and one of hydrogen. Its 
symbol is therefore HCl, and the condition of aqueous solution 
is expressed by the addition of the letters Aq, the initial of 
agua^ the Latin name for water. The symbol for muriatic 
add therefore stands HCl -f-Aq. When this acid is pourpd 
on the soda, violent effervescence takes place, and large quan- 
tities of gas are evolved, which soon fill the containing Jaxi 


The old substances, the soda and the hydrochloric acid, and 
the water have disappeared; a new product has been formed 
by a process termed in chemistry d^^reactionj consisting of a 
large volume of colourless gas of considerable weight, carbonic 
dioxide, familiar by the old name of carbonic acid gas— a 
compound of one carbon and two oxygen atoms; symbol 
therefore COjj. The other products are water and common 
salt, which dissolves as it forms in the water present, but 
which may, easily be isolated by evaporating the brine. 

Common salt is composed of a metal, soclium, and chlorine 
gas. Its molecules consist each of an atom of sodium and 
an atom of. chlorine. Its' symbol is therefore ^ H aGl. ■. Writing 
the factors of this reaction opposite to the products, they can 
be compared. 

NasCOg HGl ' , HaCl H 2 O COs ' 

Sodic Hydrochloric Sodic Chloride Carbonic 

Carbonate. Acid. (coimnon salt). * Cioxide. 

Here, then, are all the factors and all the products, and as 
atoms are indestructible, no material is lost; and there must 
therefore be just as many atoms of each element in the pro- 
ducts as there are in the factors, and mce versa. As there 
are two atoms of sodium in the molecule of sodic carbonate, 
there must be two atoms of the same element in the products; 
HaCl is therefore 2HaCL Again, the molecule of water in 
the products has two atoms of hydrogen; therefore 2H0i 
must be written among the factors. The reaction therefore 
becomes, KasCOg -b 2HC1 = 2HaCl + H 2 O + COg. As the 
quantity of material represented among the products exactly 
equals that represented among the factors, the atomic weights 
of both sides should be equal, and 

(23x 2)4-12+(16 x 3) + 2(1 + 35*5)=- 
2(23+35-5)+2 + 16+ 12 + 16x2; 

01,179=179. 

By examining the chemical change as thus written out, it 
will be seen that in the process each molecule of sodic carbon- 
ate is acted upon by two molecules of hydrochloric acid. The 
two atoms of sodium (Has) molecule of sodic carbon- 

ate (HaaCOg) unite each with an atom of chlorine (Cl) from 
the two molecules of hydrochloric acid (2HC1), and there are 
thus formed two molecules of common salt (2NaCl). Mean- 
while, the original molecules having been broken up, the 
other atoms gi’oup themselves together to form a molecule of 
water (HgO) and a molecule of carbonic dioxide (COq). The 
I chemical change, therefore, consists in the breaking up of the 
old molecules and the rearrangement of the atoms to form 
others, and the system of symbols enables the various steps 
of the process to be followed. The equation above simply re- 
presents the reaction between one molecule of sodic carbon- 
ate and two of hydrochloric acid. As in the experiment there 
were billions upon trillions of molecules, the action here re- 
presented is simply so many billion trillion times repeated. 
In the reaction just examined, in order that the molecules of 
the one body should act on those of the other, it is necessary 
that they should have a certain freedom of motion, for if the 
molecules had been rigidly fixed in the material of the two 
substances it would have been impossible for them to arrange 
themselves in the manner pointed out, the two of one sub- 
stance associating with one of the other in the resulting 
chemical process. There are in general two ways by which 
the required freedom of action can be obtained. One is to 
convert the substance into a vapour, when the molecules 
become completely isolated, and move with great velocity 
through space, their motion being only limited by the sides 
of the containing vessel. This method is, however, only 
applicable to volatile bodies. The other method is to dis- 
solve the solid in some solvent, when the molecules become 
isolated and move freely through the mass of the liquid. 
Water, being a convenient solvent, is the vehicle generally 
employed to bring substances together, and for this reason it 
enters into a very large number of chemical changes. In the 
reaction under notice, both the sodic carbonate and the hydro- 
chloric acid were dissolved in water. There are a great many 
substances which wiU act on sodic carbonate like hydrochloric 
acid, such as the acid salts, of which one is cream of tartar. 
If . some sodic carbonate and cream of tartar, both in fine 
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powder^ are carefully mixed together, no action whatever takes 
, pkee, and in a dry^ place the mixture might be kept indefinitely 
without change. If the mixture is placed, in ,a glass vessel and 
water poured over it a brisk effervescence at once takes place, 
and carbonic dioxide is evolved. The 'water was therefore re- 
quired to bring' the molecules togetlier. As the water plays 
such an important part in the reaction its presence is indicated 
by the symbol Aq. 

. (FagCOg + 2HCi + Aq) = (SHaCi + ES + Aq) + GOg 

, Solution of sodic carboimtc Solution of common salt and 

, ' and hjTdrocliioric acid. carbonic dioxide. ■ , 

.This indicates that both: the factors are in solution, and also 
that one of the products i.s a solution of common salt. "The 
, second product, .carbonic dioxide, being a gas, is indicated as 
such by a line drawm over the symbol. The second reaction 
is equally' simple, but the symbol of' cream of tartar is 
HKC 4 H 40 e, as 'its' mioleeule is miieh more complex than HOL 
Thus it contains four atoms of carbon, five atoms of hydrogen, 
six atoms of oxygen, and one atom of potassium. One of the 
atoms of hydrogen is written apart from the rest, as it has a 
very diffei’ent relation to the molecule. The reaction would 
be wuitten : — 

(Na-jCOs -h 2HKG4H4OS 4- Aq) = 

(SbTaK ChH-iOG + HcO 4- Aq) H- CO, 

Solution of Rochelle salts. 

This reaction is familiar as a mode of raising dough in the 
process of making bread. The first member of the equation 
shows that the two substances are used in solution. There is 
formed, as the product of the reaction, besides the carbonic 
dioxide gas which swells up the dough, the solution of a salt, 
which is the well-known medicine, Rochelle salts. Therefore, 
when soda and cream of tartar are employed in making bread, 
this medicinal salt remains in the loaf. The amount may be 
too small to be injurious, but chemicals are certainly better 
kept out of the domestic economy of the kitchen. 

Upon closer examination of the formula, 

(NaaCOs + 2HGi 4- Aq) - (2NaCl -h H,0 4- Aq) 4- GO;, 

as each symbol stands for the known weight of the atoms, the 
weights of the molecules winch the several terms represent 
may be found by adding up the w'eights of the several atoms 
of w'hicli they consist. Thus, Nas-COs, the weight of the 
molecule, is (2 x 23) -Pi 24- (3 x 16)= 106 unit atoms, and if 
the several terms arc all treated in the same way the formula 
will he 

106 73 117 18 44 

(Na.2CO, 4- 2HG1 -h Aq) = (2FaCl 4- H2O + Aq) + CO2. 

The water, Aq, being merely the medium of the reaction, is 
not changed, and may be omitted. It will thus be seen that 
the weight of the factors, 179, is exactly equal to the weight 
of the products, 179, in the reaction; and that in addition to 
the information which the equation gives about the manner 
in which the chemical change takes place, the symbols also state 
that 106 parts by weight of sodic carbonate are acted upon 
by 73 f^arts by weight of hydrochloric acid, and produce 117 
parts of common salt, 18 parts of water, and 44 parts of 
carbonic dioxide. If, therefore, there had been the least 
excess of either one or other substance over the proportions 
stated, that excess would have been wasted and left behind 
with the salt and water. Thus, if there was any weight of 
sodic carbonate, say 850 grammes, and it was desired to 
know what amount of hydrochloric acid was necessary to be 
employed, the equation gives 106 :73 : :850 :^=585-^. 
Again, if the amoxmt of .common salt produced from these 
amounts is required, then 106 : 117 : :850 :^=938f^. 
Therefore in any process after the above reaction is written, 
and the weight of any factor or product is known, the weight 
of any other factor or product may be obtained The rule is, 
therefore, tAe total molemlar weight of the mhstance 
^ive% u to the total molemlar weight of the substance re- 
quired, so is the given weight to the required weight. The 
total weight is the weight of the number of molecules which 
the equation requires. This is perhaps the most important 
rale in chemistry. 


In chemical nomenclature^ originally based on the dualistic 
theory of Lavoisier in 1787, considerable changes and modi- 
fications have within the last few years been made the better 
to adapt the names to the more modem ideas, though 
chemical symbols supply to a great extent, in modern chem- 
istry, the place of the philosophical names. The names of 
the elementary substances are necessarily arbitrary. Those 
known previous to 1787 retain their original mme, as irony 
gold, phospkorusy sulphur , and several others. The more- 
recentiy discovered elements have generally been named in 
connection with some chemical property, or some circum- 
stance in relation to their history; as oosggen (from the 
Greek), acid generator; water generator; chloriney 

green; iodinCy violet; fetid odour, AI the 

names of newly-discovered metals have a common termi- 
nation, um; as potassiumy sodium, platinum; the names of 
several of the non-metaUic elements end in ine; m chlorine, 
bromine, iodine, fluorine. 

In binary compounds, or those which consist of only two 
elements, the simple compounds of the other elements with 
oxygen are all termed oeddes; and to distinguish the different 
oxides the Latin name of the element in combination with the 
oxygen is generally employed; 


Argentic oxide, Ag20 

Stannic oxide, . ... . , , . , . SnOa 

When the same element forms two compounds with oxygen, 
the termination ic is retained for the higher oxide, and ous 
for the lower; as — 

FerroMs oxide, FeO. 

Ferric oxide, . . ... . . . . FcaOs. 

Siilphurctt^ oxide, . . . . ... . SO2. 

Sulphuric oxide, . . . . . . . . SO3. 

If there are more than two oxides the necessary distinctions 
are made by means of Greek numeral prefixes: — 

Nitrous oxide, . . ... . . . . NgO. 

Nitric oxide, .......... NO. 

Dinitric ^nbxide, . . . . . , . . N2O3. 

Nitric (dioxide, NOg. 

Dinitric ^cTitoxide, ........ NgOfi, 

Carbonic oxide, ......... CO. 

Carbonic «iioxide, COg. 

The names of the binary compounds of the other elements 
are formed like those of oxygen, thus: — 

Compounds of Chlorine are termed Ohloric?c^. 


Bromine 
Iodine 
Fluorine 
Sulphur 
Nitrogen 
Phosphorus 
Arsenic 
Antimony 
Carbon 


Bromi<ic5. 

loMdes^ 

'Elmxides, 

Sulphides, 

Nitric?cs. 

Phosphitics. 

Arsenife. 

Antimonic?C5. 

Carbic^^c^. 


The specific names in the several classes of compounds also 
follow the analogy of the oxides, as— 

Stannous chloride, - . SnClg, 

Stannic chloride, SnOk 

Biferrous sulphide, ........ FegS* 

Ferrous sulphide, FeS. 

Ferric sulphide, Fe2S3, 

Ferric disulphide, FeS2* 

The termination ide always indicates a compound containing 
only two elements. 

Acids are the most prominent class of compounds of three 
or more elements; and the greater part of the inorganic or 
mineral acids are composed of two elements, hydrogen and 
oxygen, combined with some third element, which forms the 
characteristic constituent in each case, and from which the 
acid takes it§ name. As, in the case of binary compounds, the 
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tenainations w and ous are employed to indicate a greater 
or less amount of oxygen in the compound, thus — 


Mtro? 4 sacid, . . . , . . . . . HNOa. 

Nte’c acid, . . ...» . . . . HNO3. 

Sulphurous acid, . . . . . . . . H2SOg. 

Sulphurs acid, H2SO4. 

Phosphoro^is acid, ........ HsPOs. 

Phosphor^o acid, , ....... H3PO4. 


in every acid the hydrogen it contains may be replaced by 
different metallic elements, forming a class of compounds 
termed The generic name of the salt of each acid is 

formed by changing the ic of the name of the acid into atej 
or the o?^s into as — 


Sulphurous acid forms . . , , . Sulphte. 

Sulphimo acid “ . . , , , Sulph«^os. 

Phosphoro^ts acid “ . . . « . PhospM^ss. 

Phosphoreo acid “ PhosphosiJos. 

Carhon?‘o acid ‘‘ . . . . . Garbono!^es. 

Silica acid “ ..... Silicoi^es. 

The different salts of the same acid are distinguished as 
before: — 

Htric acid, HhTOg. 

Sodic nitrate, ........ NaNOg. 

Potassic nitrate, . . . . . . . KNOg. 

Argentic nitrate, ....... AgNOg. 

Sulphuric acid, H2SO4. 

Potassic sulphate, ....... K2SO4. 

Calcic sulphate, CaS04. 

Mercurous sulphate, . . . . . . Hg2S04. 

Mercuno sulphate, . , . . . . . HgS04. 

Perrons sulphate, , . . . . . . PeS04. 

Ferr^o sulphate, ....... Pe2(S04)g. 


The terminations ous and ^o of these salts indicate the same 
difference in the condition of the metaUic element which de- 
termines the union of the metal with more or less oxygen. 

The class of compounds called are derived from 

water by replacing one-half of its hydrogen, thus — 

Potassic hydrate, . . . EOH. Prom HOH. 

Calcic hydrate, . . . 0 a 02 H 2 . “ 2 HOH. 

Bismuthic hydrate, . . BiOsHg. “ 3 HOH. 

Silicic hydrate, . . . Si04H4. “ 4 HOH. 

Perrozi^ hydrate, . . , Pe02H2. 

Ferrzo hydrate, . . . PeOgHg. 

When the hydrogen of an acid is only partly replaced, or is 
replaced by more than one metallic element, the constitution 
of the resulting salt may be indicated, as — 

H ydro-disodic phosphate, .... HNa2P04. 
Potassio-aluminic sulphate, . . . K 2 Al 2 (S 04 ) 4 . 


CHAPTIE V. 

ORYSTAI/LOGRAPHY. 

Ai/Most every substance, simple or compound, in passing 
from the liquid or gaseous into the solid state, assumes some 
definite geometrical figure, usually hounded by plane surfaces, 
and having angles of constant value, by which it can be 
distinguished; such a body is termed a crystal. Inorganic 
bodies which do not assume crystalline structures, such as 
glass, glue, &c., are said to be amorphous. Certain highly 
complicated structures found in the vegetable and animal 
world exhibit a structure which, although non-crystalline, 
partakes of systematic arrangement, and to which the name 
of cellular structure has been given. 

In all parts of the mineral kingdom bodies in the form of 
polyhedrons are met with, many exceedingly irregular, but 
all bearing evidence of a law of formation, which it is the 
great business of crystallography to detect. Thus, all the 
precious stones are crystals, and can be well cut only parallel 
to their natural faces. The transparent substance rock 
crystal (pure quartz) is found in prisms of six sides terminated 
by six-sided pyramids, as shown iu fig. 1 . Common quartz 
differs from this only in exhibiting less regularity in its 


external forms. Iceland spar, which is pure carbonate ol 
lime (the same in chemical composition as chalk, coinmon 
limestone, and marble), is found in four-sided priaiiis, but 
the opposite sides only are equal to each other. Diamonds 
occur in regular eight-sided forms (octahe- 
tons); and the fluor-spar of Alston Moor 
and Derbysliire, admired for its varying shades 
of blue and green, assumes usually the form 
of a cube; but in other parts the same 
mineral presents endless varieties of crystal- 
line forms. The metals present themselves 
under geometrical forms. Native gold and 
silver occur in small octahedrons, and iron and 
copper are occasionally found in cubes of great 
regularity. Silver and copper may be readily 
obtained in these respective forms by precipi- 
tation from their solutions, under certain 
circumstances, in the electro-chemical pro- 
cess of electrotyping. The crystalline texture of zinc, bis- 
muth, and antimony is readily seen on any of their 
fractured surfaces. The metallic ores are nearly all 
crystallized; and even mountain masses, like trap, &c., 
have a crystalline form. A piece of white^ marble presents 
an aggregation of minute crystals, and granite is an aggrega- 
tion of crystals of quartz, felspar, and mica. The first notion 
of the crystalline structure is that of a spontaneous arrange- 
ment among the constituent particles of the solid so formed, 
by which the manner of adhesion of every particle is deter- 
mined. But this implies that while the particles are sub- 
mitting themselves to be bound up by the aggregating 
force, they have freedom of motion. The first step towards 
obtaining a substance in its crystalline form is generaDy to 
produce this mobility of the particles, which the chemist 
usually effects either by solution in water or by the applica- 
tion of heat. A quantity of pounded nitrate of potash 
(saltpetre), dissolved in water, yields a solution in which the 
saline particles may be regarded as dispersed throughout 
the fluid, and having perfect mobility; if the quantity of 
water be considerable the particles will be too far asunder to 
exert reciprocal attraction, they will be more powerfully 
attracted by the water than by each other, and no aggrega- 
tion will take place. When, however, the water is slowly 
abstracted by evaporation, the saline particles are gradually 
brought within the range of each other’s attraction, and 
finally become aggregated, producing regular solids, w^hich 
on examination are all of the same definite form, a six- 
sided prism. If, instead of withdrawing the water slowly, 
the consolidation is hastened, the crystallization takes place 
in a confused manner; and if the solution be continually 
agitated during the evaporation, only a fine crystalline 
powder is obtained. It is by this latter process that nitre 
is prepared for the manufacture of gunpowder in France, 
instead of by grinding. Similarly in a solution of sugar, when 
slowly evaporated and left for some time at rest, the particles 
arrange themselves in the well-known form of sugar-candy; 
but when the process is hastened or disturbed, the result is 
the confused crystallization of loaf-sugar. Common culinary 
salt, by analogous treatment, may be made to assume the 
form of regular cubes, and of the powdery form of basket-salt. 

In cases of igneous fusion similar conditions are recog- 
nized; the melted substance must be slowly cooled, and at 
the same time undisturbed by motion. If bismuth be melted 
and allowed to cool again slowly and at rest, it becomes solid 
first on the outside of the mass; if, before the cooling is 
completed, the remaining liquid portion be poured from 
within, the interior of the solid hollow mass will be found 
beautifully studded with four-sided pyramids, connected to- 
gether at their bases. Crystals of lead, zinc, antimony, 
sulphur, and of some sulphides, as those of bismuth and 
antimony, may be readily procured in the same way. Other 
substances, when heated, readily assume the state of vapour, 
and during condensation present regular crystalline forms; 
examples of this are iodine, benzoic acid, camphor, and sal- 
ammoniac. In this way, also, crystals of snow are produced 
by cooling the aqueous vapour of the atmosphere. 

Although few of the crystallizations that are performed by 
nature have been imitated by art, the chemist can effect the 
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crystallization of a vast number of substances wMch are not 
found crystallized naturally; and, taking advantage of this 
circumstance, he is able to obtain them in a state of greater 
purity than any other method could afford. To the 
cliemist the crystalline characters often serve as a ground of 
distinction between the different artificial products, as they 
do in mineralogy to distinguish one mineral species from 
another. 

Most crystals which are formed from aqueous solutions re- 
tain a portion of tliat fluid; this is called their water of 
crystdlimtim. Its proportions vary according to the nature 
of the , salt which is crystallized. Thus sulphate of soda 
(Griauber’s salt) and some analogous salts contain considerably 
more than half their weight of water. This is seen by sub- 
jecting such a salt to a high temperature, when it will liquefy 
in its own water, undergoing what is termed the watery 
fusmi. Sulphate of lime (gypsmn), again, contains about a 
fifth of its weight of water, which it loses at a red heat, and 
crumbles down into the white powder called the plaster of 
Paris. This water appears to be in a state of chemical com- 
bination with the salt, and not simply interspersed as water 
through its substance; in almost all cases where it is present 
the crystaline structure is destroyed when it is withdrawn. 
There are some salts in wMch the affinity appears to be feeble, 
and which part with their water of crystallization by simple 
t^xposure to a dry air, or effloresce; the crystals crumble away 
to powder, and entirely lose tlieir peculiar characters and 
forms. Common carbonate of soda is an example of an 
efflorescent salt, and a similar effect is observable in the case 
of barley-sugar. There are, again, salts which manifest an 
opposite tendency; they deliquesce or attract water from the 
atmosphere when openly exposed. There are other salts, 
again, which form beautiful and transparent crystals, without 
containing any water of crystallization. I^itre, sulphate of 
potash, and common salt are examples of this class. But 
although they do not seem to combine chemically with water, 
they often retain it mechanically diffused in their pores. Salts 
of tiffs class generally fly to pieces with a crackling noise, or 
decrepitate when heated. I 

Crystallization is sometimes determined in a solution by ‘ 
apparently slight and almost inappreciable circumstances. A 
mere vibration of the liquid is often sufficient to commence 
the process. This is particularly remarkable in the case of 
water. Tiffs liquid, if kept perfectly at rest, may be cooled 
down considerably below the freezing point without consolida- 
tion; but under these circumstances, to touch the surface with 
the point of a pin is enough to make the whole spring almost 
instantly into ice. In saline solutions, the introduction of a 
solid body — especially a crystal of the same substance — will 
cause the crystallization to commence; and the foreign body 
will form the nucleus or centre upon which it will take place, 
provided that body be capable of being wetted by the liquid. 
Manufacturers avail themselves of this circumstance in the 
production of sugar-candy, acetate of copper (verdigris), sul- 
phate of copper (blue vitriol), prussiate of potash, alum, &c., 
crystallized on threads, strings, twigs of wood, and wires. ^ 

Atmospheric air seems to have an influence in promoting 
crystallization in some cases and of retarding it in others. 
For example, if a glass flask having a long neck is nearly 
filled with hot water, and as much sulphate of soda added as 
it will dissolve, and then boiled for a httle time, and if while 
the steam is rusliing out {faring removed it from the heat^ 
however) it be closed carefully with a good cork, the solution 
may be cooled down in a quiet place without any symptoms 
of crystallization. But upon withdrawing the cork the air 
will rush in, and the whole will crystallize almost instantly. 

Light also influences the process of crystallization. Thus, 
if a solutiou of the salt called acetate of lime be left to spon- 
taneous evaporation, it will slowly travel in arborescent pel- 
licles up the sides of the basin, and gradually proceed do^ 
upon the outside; the process not only begins at the side 
most exposed to the light, but the arborescence continues 
always most copious on that side. The crystals ^ collected in 
camphor bottles in druggists’ windows are likewise observed 
invariably to be most copious upon the surface. 

Some substances assume, under different sets of circum- 
stances, as at high and low temperatures, two different crystal- 


line forms, and are then said to be dimorphous, Suiphui 
and carbon furnish examples of this curious fact. 

It has been found possible to arrange the many thousand 
different known crystals into six systems, to each of which 
belong a number of forms having some property in common. 
The classification of these different crystals is based upon the 
supposed existence of certain straight lines witlffn the crystal, 
passing through its central point from side to side, from end 
to end, or from one angle to that opposed to it. Round these 
lines, which are termed aaces, the particles of matter compos- 
ing the crystal may be conceived to be symmetrically built up. 
The six crystalline forms arranged on this plan are — 

1. The monometric, regular, or cubic system^ The 
crystals of this division have three equal axes, all placed at 
right angles to each other. The simplest forms of this system 
are-— fig. 2, the cube; fig. 3, the regular octahedron; fig. 4, 
the rhombic dodecahedron; fig. 5, the regular tetraheton. 
Very many substances, both simple and compound, assume 
these forms, as most of the metals — carbon, in the form of 




1 
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diamond, common salt, potassium iodide, the alums, fluor- 
spar, iron pyrites, garnet, spinella, &c. ^ 

2. The dimetric, quadratic, square prismatic, ov pyramidal 
system. The crystals of tMs system are also symmetrical 
about three axes at right angles to each other. Of these, 
however, only two are of equal length, the third being either 
longer or shorter. The simple forms of this system are the first 
and second right square prisms (figs. 6, 7, and 8) arid the right 
square-based octahedron (fig. 9). Some of the common sub- 
stances which crystallize in this system are rircon, tin dioxide, 
yellow prussiate of potash, apophylHte, «fec. 

3, The rhomhohedral or hexagonal system. This is very 
important and extensive. It is characterized by four axes, 




Fig. 6. 
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three of which are equal to each other and in one plane, are similar to those of the monoclinic system. Cmper sulphate, 
f^ngwitSohotherangles of sixty degrees, while the fourth bismuth nitrate, bone acid, potassium bic^omate, &c., 
S^Sl a1ifis“^enaicukr toto The principal crystallize under tMs system. The crystalline form of copper 

forms are the regular six-sided prism (fig. 10); the regulair sulphate is shown in ng. Id. j* x n* +• 

lorms are me regui^ii p vs /, Primary and secondary forms of crystallization occur 

Fig. 8. when a crystal increases in magnitude by equal additions on 

A every part; but if this increase is only partial, the newly- 

/AV Fig, 9. deposited particles being distributed unequally, alterations of 

/ ; \ \ the form are produced, forming figures which have a direct 

/ / \ \ geometrical relation to that from which they are derived. 

/ / I \ / / \ \ The modifications which can thus be produced of the original 

I ^ / I \ form are exceedingly numerous. Several distinct mo(h- 

\ fications may be evolved at the same time, rendering the 

crystal exceedingly complex. (ligs. 14, 15, 16, 17, and 18.) 
\ \ I / A curious modification of the figure sometimes occurs by 

\ \ / / the excessive growth of each alternate plane of the crystal, so 

Y I / / \ \ / / that the rest become at length obliterated, and the crystal 

\ 1 j / assumes the character termed hemihedrd or,, half -sided. 
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six-sided double pyramid; the rhombohedron (fig. 11); and the 
scalenohedron, a figure bounded by twelve scalene triangles. 
Examples are found in ice, snow crystals, calc-spar, sodium 
nitrate, quartz or rock crystal, beryl, graphite, corundum; 
and the semi-metals, arsenic, antimony, and tellurium. A 
common form of the quartz crystal is a combination of the 
regular six-sided prism and double six-sided pyramid. 

4. The trimetric or rhombic system is characterized by 
three axes of unequal lengths, and all at right angles to each 
other, as in the right rectangular prism, the right rhombic 
prism, the right rectangular-based octahedron, and the right 
rhombic-based octahedron. The perspective forms of these 
trimetric prisms and octahedrons are similar to those of the 
dimetric system. Nitre, barium sulphate, arragonite, topaz, 
native sulphur, &c., are found in this system. 

5. The monoclinic or oblique prismatic system has also 
three axes, which may be all unequal; two of these, the 
secondary, are placed at righx angles, the third being so 
inclined as to be oblique to one and perpendicular to the 
other. To this system may be referred the four following 
forms: — The oblique rectangular prism, the oblique rhombic 
prism, the oblique rectangular-based octahedron, and the 
oblique rhombic-based octahedron (fig. 12). The bases of these 
monoclinie forms are identical in form with those of the tri- 
metric system. Many substances crystallize in this system; 
sulphur deposited from fusion, carbonate and phospliate of 
so<Mum, borax, green vitriol, cane-sugar, and many other salts. 

6. The triclinic or doubly-ohlique prismatic system. The 
crystallne forms included in this division are, from their great . 
apparent irregularity, exceedingly complicated. Three, axes 
may be traced, all unequal, and all oblique to each other. 
The doubly-obfique octahedron and the doubly-oblque prinm 
are the leading forms of this system. The perspec^ve lorins 







The transition from the regular octahedron to the tetra- 
hedron is shown in figs. 19 and 20. Certain substances 
exhibiting a similarity in their chemical constitution are 
found to crystallize in the same forms. Such bodies are 
termed isomorphous. When the same body occurs crystallized 
in two different systems it is said to be dimorpkons. 
Crystals not only possess an externally symmetrical form, but 
their internal structure is likewise regular. Some crystals 
yield in division in some directions more readily than in 
others; these directions are called lines of cleavage. The 
form of the fragments into which crystals can be broken is 
sometimes the same as that of the original crystal, but in 
other cases different. Thus in Iceland spar the lines of 
cleavage are always parallel to the natural planes of the 
crystal From carbonate of lime, which crystallizes in a 
six-sided prism, are obtained rhomboidal fragments similar in 
fcpn, to Iceland spar. 
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SHORTHAHI),— CHAPTEB IL 

DIBEOTIONS' FOR FRAOTIOE. 

The student of shorthand should endeavour to gain a thqrough 
knowledge of the sounds of the phonographic alphabet, as given, 
in the admirable analysis and arrangement of Mr. Pitman, on 
page 180, and he had better at list confine his attention 
wholly to the consonants. These should be written out very 
carefully several times, and continuous practice should not 
cease until the characters can be made neatly and accurately 
in any order— downward, upward, as the columns run, and 
all other possible arrangements, Mr. F. Pitman, of 20 Pater- 
noster Eow, has published a copy-book specially suited for 
this purpose, price 3d or 6d; but when this cannot be readily 
had any ruled paper may be used. Many who have com- 
menced the study of shorthand have acquired a careless and 
illegible style of writing it, in consequence of not having given 
the requisite attention to this first step, which is one of the 
utmost importance. We strongly recommend that beginners 
should, when writing, repeat aloud the smnds (but not the 
names) represented by the signs. We would also especially 
urge upon those who really seek success, to note carefully 
each specific sound and the example of its power as exhibited 
in their natural order in the phonographic alphabet. For 
instance, ) is pronounced zee^ not zed; ^ has the sound of 
liot double 11 ; and ^ is pronounced yay, not The 
character — p».Is pronounced and not ja^ oryee; that is, 
it is what is commonly called the hard as m go y get^ give, 
and never what is called the soft sound of g, as in gem, gin, 

age. The familiar sounds represented by the signs ^ ith, 
^ zh, and ng, need our most care- 
ful attention, as they are not represented in the ordinary 
alphabet, although they recur very frequently in our most 
common words and phrases. All the consonants, when stand- 
ing alone, should be so written as to rest upon the base-line. 

The liquid ^ I, the upstroke r {my), the coalescents 


alone, is written upward, and that of sA downward; thus 
I, and ^ sh; but when they require to be joined to 

other consonants they may be written— as we have already 
said — either upward or downward, as may be found most 
convenient for the hand and in the particular combina- 
tions which present themselves; thus It, Im, ^^ shn, 
shn. 

There should be an angle between / and / 

and and and ail similar combmations. Beginners 
in their earlier lessons may make an angle between^s^ 'p 
and n, ^A and and any similar combinations, but the 

advanced student soon learns to strike these characters quite 
easily and intelligibly without an angle. 

There ought, we may also mention, to be no break made 
when a consonant formed by a horizontal sign is repeated in 
the spelling of a word. For instance, M should be written 

^gg The doubled length of the line obviously 

represents the reduplication of the letter. When a curved 
consonant requires similarly to be repeated the curve should 

be quite distinctly repeated; thus \ M mm. 

After having, by dint of persistent practice, gained facility 
in the production of the several consonantal signs, singly and 
in union, the student should next write out all the possible 
combmations of consonants which can arise — as an exercise of 
great utility in effecting expertness and ease. While doing 
so he should note that combmations similar to those on lines 
one to four all rest upon the base-line; in those occurring on 
lines five and six, and all similar ones, the first consonant 
rests upon the base-line, and the second is written below it. 

It will be found promotive of readiness in the reading of 
phonographic writing afterwards if we get into the habit of 
writing the names of the consonants for which they stand 
immediately after each of the consonant-signs, as is done in 
line one — 


w {way), and y {yay), are written with the upward 
slant. The horizontal characters — h, ^ m, 

n, ng, are written from left to right AH the 

other consonants are written with a downward stroke; but 
when joined to other consonants 7 and ^A may he written 
either with an upward or a downward sweep. The practical 
phonographer should accustom himself to write with either 
pen or pencil It is better, however, to begin the exercises 
required with a pencil, which is softer in its gliding and more 
pleasant and pliable in actual use. When a pen is used, the 
point ought not to be a broad one. Particular attention re- 
quires to be given to the foms of the curved tliick characters. 
They ought to begin lightly and be gradually thickened in the 
middle only, then tapered off so as to be thin at each end. We 
would particularly impress upon the earnest-minded student 
the necessity of zealously observing the recommendation given 
of drawing the characters with painstaking care for some time, 
if he wishes in the long-run to become a neat, facile, and 
graceful writer of phonography. 

Having, with increasing carefulness, written out several 
pages of these consonants, till the hand feels easy in its 
movements and produces precise results, the student may 
next proceed to the practice of the joining of consonants, 
in the course of which he will find the following counsels 
useful: — 

The consonants, when combined to form words, should be 
written without lifting the pen off the paper or taking any 
time to raise the hand or alter its position: the second ought 
to commence just where the first ends, and the third should 
be continued from the end of the second, &c. 

The consonants should, in the earlier stages of the pupiFs 
practice, be written about one-sixth of an inch in length, as 
they are shown in the specimens in these pages, but as the 
power of forming them accurately and rapidly increases they 
may be advantageously reduced in size. 

The sign employed to represent letter I, when standing 
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The preceding exercise should be written out several times. 
At first it may be done in large size, and then be gradually 
diminished at each subsequent repetition. The qualifications 
to be sought by assiduity of practice are, (1) precise accuracy 
of form; (2) neatness of execution; (3) facility in producing 
each sign; (4) readiness and ease in the union of letters; (5) 
distinct proportionateness in the characters employed in each 
separate copy made; (6) speed of hand in forming the sepa- 
rate signs and in running them together into clear combina- 
tions; and (7) ability to read the signs into letters and sounds 
at a glance. 

We give now a few consonantal combinations, to be written 
as exercises in a ruled copy-book. Other combinations of a 
similar kind will readily suggest themselves: — 

Ip, Ich, mp, mf, mth, Im, chch, kk, ll, ksh, kth, jl, ng, trn, 
rmtk, tshp, tlm, hrj. 

The common letters should in such exercises be written 
out in alternate lines, and the phonographic translation ought 
to be written in the interlines, neatly, regularly, and with as 
much speed of production as is consistent with correctness of 
form. 
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student will have noticed that there are two characters 
for the letter >. The one is upward r, the other 

downward r . Upward r ^ and ch / are similar, but 

there is little risk of their being mistaken, as / is always 

struck down and ^ is struck up. The upward r is struck 

at an angle of thirty degrees from the horizontal, and ch at 
one of sixty degrees. The lines naturally take these slopes 
when struck downward and upward respectively. The follow- 
ing are examples: — • A ^t^^\ypry/\Tp^/“>-^mr^ 

^‘"^ntr. When joined to other letters ch and r are distin- 
guished by the direction of stroke, thus: cAr, *7 


h% 7 i/ ^^9 


/ 


tch. 


, ^ mch. 


MUSIC.— CHAPTBE IL 

SlOTIOUr I.—SINGI3SrG AS AIT AKT — EFFECTS OF SUPERTOITIO 

Aim EEADIITG XOTB — THE OHORD OF THE DOMINANT — 

BESTS — TIME STUDIES— MUSICAL EXPRESSION, WITH ILLUS- 
TRATIONS. 

The student who has thoroughly mastered the exercises given 
in the preceding chapter will find that a new power is being 
acquired by him, and tliat new sources of plea^sure, enjoy- 
ment, and usefulness are being opened. The ability to read 
even simple music with ease and certainty— to use one’s voice 
naturally, effectively, and without strained effort — is not to 
be lightly esteemed; and the comparative ease with which it 
must be felt that these ends can now he accomplished offer 
further inducements to the continuance of the study of vocal 
music which can hardly find a parallel in any of the other 
arts. But however much we may methodize and simplify, 
endeavouring to make ‘‘crooked places straight and rough 
places plain,” we cannot altogether do away with the neces- 
sity for individual exertion and earnest application. No 
royal road to musical knowledge and proficiency has yet been 
discovered, and from all who would excel, patient, constant, 
and well-directed effort will be required. As Henry Irving 
says, “ The man who would succeed must work and not 
dream;” for as Longfellow has it, “ Art is long and time is 
fleeting.” 

Presuming that our previous instructions have been dili- 
gently studied and thoroughly practised, constant care and 
attention ought now to be directed towards the formation of 
a good musical tone. We should never forget, that if we sing 
aright our singing will give pleasure to those who listen to 
us. Every singer should therefore endeavour to produce 
sounds that are well-pleasing to the ear. This is called 
quality of tone. Good quality is mainly dependent upon 
the Mowing conditions, viz. : — (1) The position of the body, 
which, as formerly stated, should be erect, the shoulders down, 
and the head held naturally; a healthy condition of body is als( 
absolutely necessary to good singing. (2) The proper man- 
agement of the breath — that which is known as “ abdominal 
breathing,” in opposition to what has been styled “collar- 
bone breathing,” is best fitted for vocal purposes. In breath- 
ing, the shoulders should never be allowed to rise, and the 
ribs should be held steadily in an outward direction. (3) The 
throwing well forward in the mouth of the stream of vocalized 
air. This should be so directed as to strike against the palate 
dose to the roots of the upper front teeth; the throat and 
mouth should he freely opened, and the tongue trained to 
lie fliat. 

Certain vowels are better suited for use in singing than 
others. The Italians, for instance, greatly prefer ah; we in 
this country cannot at first, however, use this vowel properly, 
and frequently it requires to be assisted by ee, <z, oA, and oo. 

The student’s daily exercises should now begin with the 
following, steady effort being made to observe the directions 


Exercise 
Sing softly. 
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The same exercise may be sung at a higher or lower pitch, as 
best suits the voice, but all straining and any liarshness of 
tone should he carefully avoided. 

The syllable hoc sung softly yet sharply gives a shock to 
the glottis, and greatly assists in the attainment of beauty of 
tone and ease in singing. In hooing the mouth and lips 
should he much in the same position as if we were about to 
whistle, but rather more softly rounded, so that, instead of a 
whistling, a soft singing sound is produced. Proceed to koo 
thus — 

Exercise 20* 


J J J 




d:d Id :d :s 

Koo koo koo koo, &c. 


Is IS ld':d'ld':d' 








{i 


d‘:dMd‘:d'ls :s |s :s 



effeots of supebtonig and leading note. 

The practical exercises which were given in Chapter 1. were 
all constructed from the tonic chord, consisting of the notes 
Boh, Me, and Soli. The tone of the scale next to be studied 
finds its place about midway between Boh and Me, and is 
called Ray, or sometimes the supertonic (see modulator, page 
175). Let the student master the following exercises, endeav- 
ouring in their course to feel fully the effect of Bay, noticing 
particularly how vastly it differs from each of the tones previ- 
ously introduced. As in former exercises, we use only the 
initial letters in sol-fa. Certain letters of the alphabet are 
used in music to denote the pitch of different key-tones. This 
matter will he fully explained later on in the course; mean- 
time it may be useful for some students to have the key- 
name given in connection with the exercises as exhibited in 
the sol-fa notation. 
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Exercise 21. — doh on second line. 
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Observe, in the following, that Bay is set alternately 
strong and weak accents, with three-pulse measure: — 

Exercise 22. — doh on first space. 
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MUSIC. 


In the next exercise we have the effect of Ray, first Mgh 
and then low in pitch— 

Esterois© 23 ,— noH ox i’lBSi’ nEPOEE' lixe .below. 
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If the voice dwells upon Ray, we find that a strong desire 
for another note, usually Doll or Me, arises naturally in the 
mind. This expectant character of Ray is brought out in 
the following examples:— 

Exercise M. — noH' ox space below the lixe. 

Key D, sj? De. .Mason. 
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Exercise 25 .— poH ox thiep lixe. 
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Exercise 26. — noH ox thikd space. 
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Mr. T. F. Seward, an American musician, illustrates the 
restless, expectant, rousing effect of Ray, by giving the follow- 
ing exercise, first with Ray on the prominent accent:— 


Key C. 


Exercise 27 .^ — noE OX third space. 
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produces almost a screaming effect ; when low, however, it is 
very tender and pleading. 

Exercise 28. — TE EIRST HIGH AXD then low IX ' pitch— 
DOH ox FIRST LIXE. 
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Mr. Seward gives the following, first with Te, and then 
with Me or Soh in place thereof. The student will do well 
to sing the phrase both ways, taking special care to mark the 
difference both of tone and feeling: — 

Exercise 29 . — doh as formerly. 

KeyK With Te. With Soh and Me. 
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We give a specimen of Te in conjunction with Ray in the 
two succeeding exercises, viz. :— 

Exercise 30 . — doh ox third lixe— three-pulse 

MEASURE. 

KeyB. 
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Exercise 31 . — doh ox second space. 
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and then, by the substitution of Doh for Ray, produces a 
contrast which makes the latter note stand out very clearly — 
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Sing the phrase in both ways, so that by actual experience a 
knowledge of the difference of the effect may be felt. 

The tone next to be studied is called Te, or sometimes 
“ the leading note,’^ and this finds its natural place imme- 
diately underneath and very close to Doh. In characterizing 
Te, we find that the mark by which it may be best remem- 
bered is the constant and ardent desire which it manifests, as 
one might say, “ to get korne ” to Doh. When taken high in 
Ditch, this peculiarity becomes very striking, as its earnestness 


THE CHORD OF THE DOMINANT. 

We have now five tones at our command, each, as we have 
seen, having a distinctly marked individuality by wliich it 
may be known and reproduced. They have been classified 
and characterized as under, viz.: — 

The piercing or sensitive tone, Te (Leading note). 

The grand or bright tone. Sob (Dominant). 

The calm or steady tone, Me (Mediant). 

The rousing or hopeful tone, Ray (Supertonic). 

The strong or firm tone. Boil (Tonic). 

A glance at the modulator (page 175) , will show that Te 
and Ray stand in the same relation to Soh that Me and Soh 
occupy with respect to Doh; and just as the latter notes make 
the tonic chord (page 178) so, &h, Te, and Ray, taken to- 
gether, form what is called the “chord of the dominant.” 
With these two chords we can make music which is worthy 
of being united to poetry. But with the introduction of 
words there arises for the singer a new consideration, in re- 
gard to the choice of breathing places. 

Good music, like poetry, naturally divides itself into distinct 
portions, called phrases or sections; and these lialting places 
have hitherto been so marked in our exercises as to make 
more prominent these natural divisions. The meaning of the 
words to be sung, however, is now of primary importance, and 
to this paramount element, what may be called the seme of 
the music has often to give way; although it is obviously the 
composer’s duty to see that these coincide as much as possible. 

We recommend the diligent study of the following exercises, 
observing particularly the breathing places, and attending 
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MUSIC. 


carefully to the production of tone. Most of them, as will be 
seen, are arranged in “ two-part harmony:”— 

, EaeerciEe 32.— non on ' thieb line. ■ . 

K^y B. J. Sneddon, Mas. Bac. 
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how he in - ter ~ cede# a - hove ForaU whose sins he bore. 


Exercise 33.- 
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makes the dew-di'op dia - mond seem. In the wel - come mom, 

and its fer-vid heat we shun, Flooding earth and sky. 

The thoughtful student will most probably have observed 
that at the end of the second and sixth measures of Exercise 33 
two notes are connected by a curved line. This is called a si 
and it shows that these notes are to be sung to one syllable! 
The sign for a slur in the tonic sol-fa method is a line drawn 
underneath the notes. 

The next two exercises are called Tov>nd^^ and are to be 
sung in two parts. In singing these, the second voice waits 
until the first has reached the note marked thus * The 
second voice then commences at the beginning, and carefully 
observing time and tune, both voices proceed together in har- 
mony. The piece may be repeated ad lilitvm. 

The dots which are seen at the beginning and the end of 
these exercises indicate that the music lying within these 
dots is to be repeated. 

The letters D.Q. are the abbreviation generally employed 
on sheets of music for the Italian words da capo, from the 
beginning. 

Exercise 34 . — doh on second dine — koxtnd, in two faets. 

0 . .Jas. Sneddon, Mas. Bac. 
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If you trust be- fore you try, You may re - peut fore you diio. ) 



Exercise 35. — DOH ON second SPACE: — -ROUND, IN TWO PARTS, 
Key A ■ . ■ , ' Jas. Sneddon, Mbs. Bac. 
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' I name be sung Thro’ I ev - 'ry laud, by l ev - 'ry tongue.** 

Bounds may be in two, three, or four parts. To sing the 
next piece properly at least three voices are required. Notice 
especially the dotted notes — pulse and half in sol-fa. 

Exercise 36 . — doh on second dine— round, in three 
PARTS. 

Key G. Jas. Sneddon, Mbs. Bac. 
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Exercise 87. — DOH ON FIRST space — round, in three 

PARTS. 

Key F, B. C. Unseld. 
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Rests, or pauses for the voice, are, as we have previously 
stated, often introduced in music, and it is necessary now 
that the student should become acquainted with those which 
are most frequently used. Every note has a sign of rest, 
which shows that the voice is to be silent for exactly the same 
length of time tlrnt would be required to sing that special note. 
Thus, if a semibreve is to get four beats or pulses, the semi- 
breve rest shows that we are to be silent for such a time as 
would be occupied in sin^ng the same number. The follow- 
ing table gives the notes liitherto employed, with their symbols 
for silence, ^.e. rests : — 

Note — 

Semibreve. Minim. Orotchei,. Qnavei. 
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In tonic sol-fa the silent pulses or half pulses, rests, 
are simply left vacant. 


TIME STUDIES. 


The following exercise should be sung on one tone. 
the rests be carefiiliy observed:— 

Exerelse 38 . — doh on second line. 
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singing time and tune ; — 
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Exercise 49. — bound, 
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From the above illustrative examples it will be seen that 
any tune or piece may be studied, first for time alone, the 
voice not going up or down, and then for time and tune com- 
bined. The student will find this course best while learning 
the following little pieces. Pay attention specially to the 
crotchet (one-pulse) rests and the slurs:— 

Exercise 39 . — doh on second line, 

LOOK AWAY TO THE FIELDS. 

Key G. Adapted from Root. 
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Expression in music is the art of varying the degrees of 
force and intensity with which the different tones are struck, 
and implies the power of uniting heart, voice, and under- 
standing in bringing out the full meaning of both words and 
music. To have thorough command of vocal expression is 
the perfection of the singer’s art, and this can only be at- 
tained by the union of long and careful training, fine natural 
feeling, and well-cultivated intellect. To expect aU this from 
the student, at the present early stage, might be somewhat too 
much, but we really cannot too soon begin to aspire after it. 
The following table gives (1) the names of the different de- 
grees of force, (2) the abbreviations by which they are known, 
and (3) their definitions. These Italian words, or technical 
terms, are used for musical purposes wherever music is culti- 
vated as an art: — 








m 


MUSIC. 


Name, 

Pianissimo,. 
Piano, . . 
Mezzo-piano, 
Mezzo, , . 
Forte, . . 
Mezzo-forte, 
Fortissimo, . 
Crescendo, ; 
Diminuendo, 

Swell, . . 

Sfortzando,. 
Legato, . , 
Staccato, . 
Eallentando, 


Pronounced. 
Pe-ah-nissimo, . 
Pe-ah-no, . . . 
Met-zo-pe4h-no, 
Met-zo, . ' . , 
Four-tay, . . . 
Metzo-four-tay, . 
Four-tissimo,. . 
Cre-shen-do, . . 
Dim-in-oo-en-do, 


Sfort-zan-do, . 
Lay-gah-to, . 
Stack-kah-to, 
Ral-ian-tan-do, 


Marked, Meaning. 
pp, . . Tery soft. 

p, . . . Soft. 
mp, . . Moderately soft, 
m, . . . Medium, 

. Loud. 

mfj . Moderately loud. 
jf,, . . Yery loud. 

cres. or •<, Increase. 

Diminish, 
f Increase and 
\ Diminish. 

sf. or fk or >, Explosive. 

. . , Smooth, connected, 
t ! t, . Short, detached. 
mil , . . Gradually slower. 


The hold /7\ indicates that the tone is to be prolonged 
at the option of the leader. 

Ba mpo (dah ka-po) or D.G. means repeat from the 
beginning. 

Bal segno (dal seyn-yo) or D.S. means repeat from the 
sign 

Fine (fee-nee) indicates the place to end after a D.C. or D.S. 

From the very earliest the endeavour should be to sing 
rather softly, never, unless for special effect, going beyond a 
medium force of voice. Turning to the preceding table, we 
find that mezzo is the name and m the sign for this degree of 
power. If we required a sound considerably louder than mezzo, 
the table informs us that forte is the word and / the sign re- 
quired. We might, however, desire a sound a little louder 
than mezzo, and not so loud as forte ; this would be called 
mezzo forte, and would be known by the letters mf. In the 
same way we might go io fortissimo^ or, to take the other 
direction, to mezzo-piano {mp\ piano (p), or pianisdmo 
{pp). Study diligently the following exercises on degrees of 
force, remembering, however, that the pitch ought to be varied 
as far and as much as the range of the voice will readily per- 
mit without strained effort:— 

Begin with medium power of voice, and increase gradually 
to jf. This is called crescendo, and the sign, as may be seen, 
is cres. or ■<. Sing to la at any convenient pitch^ — 


Begin again with middle force of voice, and gradually dimi- 
nish the sound, accompanying each, in thought, with name 
and sign— 


A combination of these exercises produces the swell- 


In practising the following illustrative pieces, it would be 
well to proceed gradually in the four stages suggested below, 
viz.: — (1) Regard each as a time exercise, studying time 
and accent alone; (2) sing it over, using the tonic sol-fa 
syllables; this is called solfa-ing; (3) sing the exercise to 
la; and (4) sing the words with great attention to expression. 

Exercise 42, — ^noH ox piust line — i?hree-pulse 

MEASURE. 

SWEET DAY SO COOL 

Jas. Sneddon, Mas. Bac. 
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Key E. Jas. Sneddon, Mas. Bac. 
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In the previous exercise a few things occur which require 
explanation. At the end of the second and fourth lines of 
words, and again at the finish, two notes have a carved line 
like a slur drawn over them across the bar. This is called a 
hind or tie, and shows that the first note is to be held, not 
re-struck with the voice. At the beginning of the second 
lines of words the two voices sing the same notes; this is 
called a unison. Notice also, at the same place, the alteration 
of accent required in the second and third verses as compared 

with the fii'st. The dotted lines ( ) show that a slur is 

only occasionally to be used. 

Exercise 43.— BOH ON first spaoe, 

BY COOL SILOAM. 

Jas. Sneddon, Mas. Bac. . ' 
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DAELING MAY. 

, Jas. Snebdon, Mus. Bac, 
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Dusky day hyamilesis brightened. Ere the friend - ly .tone is heaxdL 

Escercise 4:6 . — boh ok seookb spaoe — THEEB-PU iiSE 

MEASURE. 

WE SPEAK OF THE REALMS. 

Kei( A. Jas. Sneddon, Mns. Baa 


r :d Itiir Id :m |s 
Si :mi|si:si|d :d Im 

Sparkling on our wat’ry waj 
Spiirkling as they pass a - waj 


I. . u I v| * a u. . XU I S)| • 

S{ :mi|si :S| jmiist Isi : 

See the naerry ripples play, 
Still the merry lipplea play, 


-M; 


Si |m :-.r:d |ti :d :r S| :*— :d r 

Si Id :-.Si:milsi :si :S| |mr.'— :mitsi :-.Si:si 

We speak of the realms of the blest. That coun - txy ao 

' ‘ ■ ' ... deck'd with 


We speak of its path -■ ways of gold. 


r : d 1 ti : r 

m :r i 

Id :m 

|r 

Si iiBil Si : S| 

d :ti 1 

Id :d 

Id 

As we sing our Joy - oua 

song. My 

dar 

And we sing our joy - oua 

song, My 

dar 

Chokus-— «»/ 

dim 


-< 




Swiftly o’er the tide, 


|d : 

— Is , 1 

m: 

— Im ,:— 1 

e tide, 

My 


|m:r jd :t| i d : — |S | :d jr i — iti : — Id i — : 
ild :silmi:silmt:— ■ I — :mi!si : — js, i—lnii:— I — : 

In our boat we glide. My dar - ling May. 

Exercise 45, — boh ok seookb line. 

BANISH SORROW. 

Kei/ G. Arranged from B. C. Unskld. 


miisi :d |ti 

bright and so fai 
Jew - els so rai 


Exercise 47, — boh ok seookb line. — THE VALE. 
ev G. Jas. Sneddon, Mus. Bac 


f f \ I T 

Id^tiir .d |ti :d|r.d:r.m|d 
Imi :mi.milsi:milsi :si |mi: — 

O’er aU the smiling vale be ~ low 
O’er all the smiling vale be low 


|m.r:m.dlr :s 
Ui id-djd :t| 

Soft - ly the sum ~ m 
Soft - ly the sum - mi 


m.m 

|m : 

:“.m: d.m 

|s :m :m.m|r 

. r : s . r 1 m:- > 

1 It, :r :bi:- 

-|<i.t,:r .d It, :d 

|:^:r^|d :r 

d.d 

Id : 

d:d.d 

id :d :d .d it| 

. tii t|.ti [d > 

1 Is, :si :si:- 

-|mi :inixailsi rm. 

Is, :s, Id :ti 

Banish 

all 

desponding 

sor - row ; Tho’ the skies 

may frown to-day, 

shadows stray, 

Tint - Ing with deeper. 

fair - er green 

Here’s a 

, hand 

for ev’ry 

brother, Working stout - 

ly, climbing slow ; 

breezes play, 

Rip - pling the fields of 

shin - ing grain, 

Down in the vale. 
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I r r r ^ ■ " " r ft ‘ \ V v 

k / k j Down in the 

I :m.mjm :-.JDi:d.m|s :m :m.m|r s:s. ti Id j [ m.r :m.d| s . t | : d ,r |m:r jd : — ir ;r,rir : ) 

t:d*dld i-.d :d,d |m :d id.dlsi i-.siisi.stlmi:- ) \ld id.djsi :mt sjd ;tild : ™! : jti 


Shall not sun •• shine with to-mor - row O’er its a ~ zure beauty play? 

BTere’sa will to help each oth-er In the doubts we aU luxiat know. 

VOL- t. 


a ; . a t S| .lut j 

Mea - dow and field up 
A# o’or their feath-ry 


on their wsvy 
tops they sway. 
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Down in the vjUe. 

Down in the 
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DRAWING.— CHAPTER I 

We shall suppose that the student is about to commence 
the practical study of drawing with no previous knowledge 
of the subject beyond what has been given in our intro- 
ductory article. It will, of course, be necessary, in the first 
place, to provide a few materials. Fortunately, these need be 
but few, and they are very inexpensive. It is usual to com- 
mence to draw on i)aper with a black-lead pencil, though, as 
the eminent artist and able lecturer, Benjamin R. Haydon, 
lias said, “Any one who can draw should be able to draw 
with anything and on anything— even on a wall with a piece 
of burnt stick.” A pencil and paper wUl be found more con- 
venient than the wall and the ciiarcoal A fair-sized sheet of 
cartridge paper and a moderately soft pencil, H.B. or B., 
should therefore be obtained; it will also be advisable, 
probably necessary, to have a piece of india-rubber, but this 
should be used as seldom and as little as possible. Lines ought 
not to be put rashly down on the paper without thought, 
under the idea that they can and may be immediately rubbed 
out again. The india-rubber should not be kept in the one 
hand and the pencil in the other, and the one used as often 
as the other. The pencil is to be regarded as an instrument 
to draw mth; the rubber is to be looked on only as an 
occasional help to remove the errors which almost all begin- 
ners ordinarily make. These errors ought to be as few as 
possible; and rubbing out should, as a rule, be avoided by exer- 
cising as much care as can be in all that we do. Caution may 
do much to prevent error; precaution wxU aid us in lessening 
the need for using india-rubber. 


The student, having furnished himself with the necessary 
implements, will next require something to copy. The first 
efforts made in drawing must necessarily be imitative, and 
therefore sometliing to imitate must be provided. For many 
years it has been thought necessary for this purpose to print 
special ornamental forms, called “ dmwng copies.” These 
drawing copies, now to a large extent abandoned, are practi- 
cally excluded from good schools of art. Even the student 
who attends no school— except that of self-improvement- 
can, it has been found, almost do without them toor They 
are not by any means absolutely necessary, and in some 
cases they are worse than useless. The great demand for 
such copies lias created a large supply, and many of these are 
quite as likely to injure as to improve the taste of the student. 

It may be, and indeed has been, said that it is not of much 
consequence what a student copies, as the first thing he has 
to learn is merely such dexterity of hand as will enable him 
to imitate correctly a given form; and as this aptitude can 
only be acquired by an almost endless repetition of a certain 
series of muscular actions, the student may as well be practis- 
ing on one form as another untO such skill is attained. But 
drawing is not a mere series of purely physical actions; it is a 
mental process also. The mind may, and in fact ought to be, 
trained at the same time as the hand. It is very desirable, 
therefore, that the most suitable examples possible should be 
placed before the student, even from the beginning. 

How much of this mere copying work should be done b)' 
students, and how long they should be kept at drawing from 
the flat, are matters undergoing much debate Just now, some 
Mgh authorities asserting that very little, ’ if any, copying 
should be done, whilst the Science and Art Department 
demand that a student should pass a rather difficult exami- 
nation in this division of the subject before going on to higher 
work. There can be no doubt about the fact that this merely 
imitative drawing from copies, as it has not unfrequentiy 
been conducted in our schools of art and elementary drawing 
classes, is wearisome and discouraging. On the other hand, 
it is equally certain that for young students and beginners it 
is by fer the most convenient and practical method of train- 
ing the eye to appreciate and the hand to imitate form. 

It is quite evident tliat, within the limits to which we must 
confine ourselves in these pages, it will be impossible to give 
a series of such examples, sufficiently numerous and varied, 
to satisfy the desires, perliaps the wants, of an eager copyist. 
We shall adopt another, and, as we tliink, a better course. 
An elementary form will first be given. The student will 
next be shown how to repeat this once and again in new 
aspects, and also combine with it other similar forms. This 
mode of procedure will not only enable him to continue his 
practice for the acquisition of trustworthy capacity of hand, 


Fig. 1, 



but impart to this usually wearisome work a new interest, a rhomboid or lozenge-shape, with j 
and ^ve the observant student some idea of how* ornament is bottom and added to the top; yet it 
constructed or designed. We will take first the' simple ele- almost endless series of combinations 
mentary form shown at a in fig. 1. It is nothing.more timn and c in the same figure, and at fig. 2. 
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The student, after carefully drawing the elementary form 
and the combinations here given, should attempt any other 
combinations he may find inmself able to construct, remember- 
ing that the special work he has at present to do is to get (1) 
the curves rounded rightly; and (2) the spaces inclosed by 
them of exactly the same proportion, although his drawing 
may be, as it may advisably be, vaxied from size to size, till it 
be made, for instance, three or four times as large as the 
examples here given. 

After having repeated tMs elementary form in such various 
ways as suggest themselves, until his patience and ingenuity 
are exhausted, the student may turn to Plate II. and there 
see the clever way in which the Moors, who built the palace 
of the Alhambra at Granada, in Spain, 500 years ago, used 
this form for the decoration of the walls of that “ Red Castle” 
of the Moorish monarchs. When, by dint of practice, 
he has obtained some facility in producing fair copies, 
he sliould task himself to draw out the elementary form 
presented above as large as this page is, and try to put into 
it the Moresque pattern shown in Plate II. fig. 4. 

All the drawings done from these examples should be large, 
not less tiian 6 inches high in any case; the sheet of drawing 
paper used ought not to be crammed with work. As a rule, 
not more than two drawings should be put on one sheet. 

By attending to this direction the paper can be kept clean, 
and the drawings on it can be made neat and clear, as well 
as true. 

It will be found, in practice, best to start with the most 
elementary example, and not put away the copy until by 

jj’ig. 2. 


diligent care and persevering effort it has been made as good 
as the student can make it; then it ought to be put away 
carefully, never destroyed. All drawings should be thus 
preserved; and there should not be one among them that 
he need be ashamed of, if he combines in his efforts 
watclifulness of eye, skill of hand, and activity of mind. 
A piece of ornament inclosed in a form such as tliat shown 
at a and c, fig. 2, is less difficult to draw than one which is 
not so inclosed, for the student is able to note the points 
in the form at which the ornament touches it or approaches it 
closely. It is very desirable also to notice the shapes of the 
spaces left between the elementary form and the lines of 
the ornament. By getting into the habit of carefully noting 
these things, the student will be better able to fit the orna- 
ment into the shape of the inclosing form, so as to leave no 
disproportionate spaces. 

In all good design it will be found that the spaces both 
covered and left will be equally distributed, one of the laws 
or principles of ornament being equal distribution of space. 
The Gothic artists in our own country also used the above- 
mentioned form, and in fig. 2 some examples are shown of 
the way in wMch it was combined and Med up by them; 
the combination in the centre is called a diaper^ and was 
used for the decoration of large flat spaces on walls. The 
student, after he has copied the diaper pattern on a large 
scale, by taking the two examples of filling up the space 
which are given in fig, 2, and alternating them until the 
whole space is covered, will have an excellent series of exer- 
cises, as he will also have if he will draw out one or two 





other elementary forms and try to fill them up himself with 
ornaments similar to, but not quite like, those in the figure. 

In fig. 3 we supply, as specimens, two other forms, the 
square and the triangle, both of which are capable of many 


combinations. The examples h and d should be copied, 
the intersecting squares and triangles upon which they are- 
evidently founded being first lightly but carefully sketched. 
Then the two squares and the two triangles shoidd again be- 


Fig. 3. 



drawn out, and an endeavour should be made to invent other 
patterns, the squares and triangles forming the foundations. 
Another of the principles of ornament is shown in the above 
sketches — the principle of alternation^ a pointed form being 
alternated with a rounded one; and in endeavouring to devise 
new forms this principle should be followed. Like all other 
true principles of ornament it is founded upon nature, and 




the student will find endless suggestions, which will be far 
better than drawing copies, by looking at the backs of flowers 
and observing the wonderful and beautiful way in which the 
sepal of the calyx is made to alternate with the petal of' 
the corolla. 

, Elementary students wiU probably find great difficulty in, 
drawing the curves or curved lines, which form the most 
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important part of all ornamental design. This difficulty 
arises, not so much from the want of mechanical skill — 
which is sure to he obtained by sedulous practice — as from 
want of knowledge; it is possible to make beautifully fine 
Individual curved lines, yet the curves themselves be bad. 
It is therefore necessary to know something about curves, 
how they are constructed, and what makes them good or 
bad. Curved lines are of various kinds. The student should 
carefully study their various characters and the differences 
between them. The simplest form is tliat in which the 


curve is part of a circle. In the best ornament, other and 
more subtle curves are used; the Greek curves are almost 
invariably parts of an ellipse. Examples of curved lines 
are given at a in fig. 4. These differing curves should be 
copied several times over, and ought not, in fact, to be given 
up until the difference between them is so evident as to be 
seen at a glance. The combination of these curves with 
each other, and with straight lines, constitutes a very im- 
portant part of decorative design. The mere drawing or 
copying of these combinations is always a difficulty with the 



elementary art-student. It takes much care, exercised for a 
long time, to learn the difference between a good curve and 
a bad one, and much training of the eye and hand in concert 
before it is possible to make one of the more subtle of these 
curves with ease. 

A well-known story is told of the great painter Giotto, to 
the effect that when the Pope wanted him to do some paint- 
ing in St. Peter’s, at Borne, the holy father sent a messenger 
to Giotto and told his Internuncio to bring back a specimen 
of the artist’s skill. The message being delivered, Giotto took 
up a pencil, and, with one sweep of his hand, described a com- 
plete circle. He told the messenger to take back that as an 
example of what he could do. The Italians still say, when 
they describe anything perfect, “ It is round as Giotto’s 0.” 

To be able to make a perfect circle, or any complete and 
perfect curve, with ease and certainty, shows that the hand 
and the eye have had much continuous training and years of 
assiduous and daily practice. It is not to be wondered at, 
therefore, tliat beginners find great difficulty in forming these 
curves. To combine them is even more difficult, for the 
union of curves with curves requires always to be so made 
as to give the appearance of growth or radiation. The lines 
should meet at a tangent, that is, as just touching each other 
at the joining or point of union, so as to give a graceful 
growing out of line from line. Now, at the place where 
the lines unite, beginners and unpractised hands are apt to 


make the curves look as if one would nm through the other 
instead of merely joining it. Radiation should be the prin- 
ciple upon which aU curves are united with curves or straight 
lines. The word is rather long and learned looking, but the 
meaning is easily enough understood when explained. It 
means that all the curves should radiate.^ or appear to grow 
out from one roMoa ot root. A simple example of this 
piinciple is given at 5, fig. 4. This should be copied in a 
large size, an upright straight line being used in the centre 
to aid in the balancing of the curves and getting the spaces 
inclosed by them of the proper shape; a horizontal line will 
also be found useful, and special care should be taken with 
the joining of the curved lines. When these curves are 
correct and the lines clear, an effort should be made to add 
such other lines as would make a complete ornamental form, 
such as that shown at c in same figure. 

Many other ornamental arrangements might be founded 
on these elementary curved lines by addition and repetition, 
and the student should now attempt some of these combina- 
tions, a few examples of which are shown in fig. 5. 

This repetition of simple forms is chiefly recommended for 
the purpose of affording practice in drawing curves correctly 
and clearly. It can hardly as yet be called designing, although 
it will be an introduction to that part of our subject when it 
will fall to be treated of at length. Therefore, whenever the 
student attains that point of practical skill at which a fairly 

^ 5. ■ 



tfttrisfactory form can be made by a repetition of three or four 
of the elementary shapes, as shown at a in fig. 5; tMs form 
may be again repeated and alternated with another, so as to 
make a fresh diaper pattern similar to the one shown at 6 in 
ftg. 2. 

We now proceed to take a far more difficult subject. A 



large amount of decorative work is composed of foliated 
scrolls of various kinds. Such scroll-work is seen in almost 
all Boman decoration, and after the decline of classic art it 
was a^in largely used in the Benaissance period — that era 
in which classic art was revived, or was, as the word ra- 
wmsance means, born again. 
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The French and Italian hnildings of the fourteenth, 
fifteenth, and sixteenth centuries were profusely decorated 
with this kind of ornament It is usually called Acanthus 
scroll-work, because the curves or scrolls are clothed or covered 
with a leaf similar to that of the acanthus plant. 

This classic and renaissance decoration is very beautiful, 
and has, in later times, been frequently imitated, so that it is 
hardly possible to copy drawings without meeting with these 
difficult but attractive forms. An example of this acanthus 
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foEage is given in the annexed cut (fig. 6), and it will he 
as well for us to take some trouble to analyze this, and 
to show the best way to set about the imitation of it. 
First, we have the scroll or main line of the ornament, which 
should be drawn as a simple continuous line, carried right 
through the details. This main line should have no angles or 
corners; the space inclosed by parts of the scroll should he 
carefully noted, as at x x , and the joining of one scroll to 
the other ought to be done with accuracy and grace. A few 
other leading lines might then he added, and finally these 
elementary lines, clothed or decorated with the foliated forms, 
commencing by hloching out the larger divisions, as shown 
at the upper portion of the cut. 

A small piece of acanthus leaf is drawn in Plate II. 
fig. 7, and it will probably help the student, if we show 
him how to block out this one leaf. First, sketch lightly the 
outer shape; then draw upon it a line following the outside 
line, and indicating the ^‘eyes” or divisions of the lobes of 
the leaf; then draw the boundary lines of these divisions, 
finally filling in these block forms with the small delicate de- 


tails of the edge. These various stages are sufficiently shown 
at A, fig. 7, and the more accurate shape of the edge is ex- 
hibited in larger drawings at a and c in the same figure. 
The lines upon the leaf should all radiate or grow out of the 
mid-rib or central line. 

It will be seen from these instructions that the best method 
of copying drawings is, broadly, as follows:— First, find out 
the leading line or backbone, as it may be called, of the 
drawing to be imitated; after this is carefully drawn, seek for 
and search out the offshoots, or next most important lines. 
Plenty of time should be devoted to the correct drawing of 
these, and the relation they bear to the main line must be 
strictly observed. The principal masses of the detail should 
next be taken — the spaces inclosed by the lines of theornament, 
and the spaces left between, being carefully compared with 
the original. Lastly, when ail is as perfect as the student can 
make it, the detail is to he added in. If the details be left 
until tMs last stage, there will be little doubt about their 
being in the right place, and the whole of the attention can 
then be given to the minute drawing required at the finish. 
On the other hand, if the student commences with detail, as 
is unfortunately too often the case, it is almost inevitable 
that the drawing when finished will he found to be wholly 
wrong in general form. 

Hundreds of “freehand” papers worked at the govern-, 
ment examinations are immediately cast aside by the ex- 
aminers, because they see at a single glance that the proportion 
or general form is incorrect; the laboured detail, upon which 
the student has spent the larger part of the time allowed for 
examination, is never even looked at ; and rightly so, for if the 
proportion is wrong no amount of finish can make the draw- 
ing even passable. Too much importance is frequently given 
to this matter of finish by students in all stages of their 
elementary education, and even experienced artists sometimes 
overload their drawings or their canvases with unmeaning 
finish. Mr. Ruskin says that we should “ demand no refine- 
ment of execution where there is no thought, for that is slaves’ 
work unredeemed. Rather choose rough work than smooth 
work, so only that the practical purpose he answered, and 
never imagine that there is reason to be proud of anything 
that can be accomplished by patience and sandpaper.” 

The “practical purpose” to be answered by the study of 
the elementary examples here given is to get ability to imitate 
form, and therefore too much importance should not be at- 
tached to finish. That which is called (and very badly called) 
“ lining in,” or the act of going over the lines of a drawing, is 
often an injury rather than an improvement to the work; 
some students get the impression tliat the lines are to be 
made blacker, and ask the question, “ Shall I darken this 
now?” This impression is wholly wrong — ^black lines are not 
by any means desirable; if a drawing is gone over again at 
all, it should be with the object of making it better, not blacker 
— the thickness or the thinness of the line being of small im- 
portance in comparison with thebeautyandaccuracy of theform. 

It must he admitted that this freehand drawing, that is, 
the continual copying of other drawings, is a somewhat un- 
attractive portion of the student’s work. It may he compared 
to the scales in music, and requires almost, if not quite, as 
much study and practice. To avoid the monotony of constant 
repetition, it will be well to alternate freehand with model 
drawing or drawing from objects, instructions for which will 
be given in our next chapter. 

The example in Plate II. fig. 4 is in the Moresque 
or Saracenic style, and is from the wall decoration of the 
Alhambra Palace in Spain. This decoration is fiat or in 
very low relief, and enriched with colour and gilding. When 
the student has made a good copy of this he should try to 
pick out the ground by a series of fine horizontal lines, as 
shown in the Plate; or if he is ambitious, as every student 
should he, he may separate the ornament from the ground by 
two washes of colour — one light all over, and one darker on 
the ground. For this purpose a tender colour, such as yellow 
ochre or terre verte, should be used. 

Many of the elementary drawings done by the student at 
this, stage might he tinted as described above. It will be a 
commencement in the way of brush-work, and it will better 
enable the student to distinguish the spaces or masses of the 
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ornament. This is most important, as all drawings, and 
indeed, all things, may be said to consist of more or less 
niimerons of various shapes and dimensions, either 

bounded by lines or divided from each other by shades or 
colours, and the comprehension and imitation of these spaces 
is all-impoitant to the student of drawing. If much difficulty 
is found in laying on these fiat tints, and the student does not 
like to run the risk of spoiling a good drawing in outline by 


putting a bad wash of colour on it, let him first practise on a 
clean sheet of paper in the following manner:— Draw a square 
or rectangle about twice the size of tins page, .divide it into' 
nine, other rectangles by lines drawn across it vertically and 
horizontally; mix three tones of one colour— a light tone, a 
darker, and b> darker; put a flat wash, of the light tone on 
the top leftdiand space, on the next below a darker tone, and 
on the lowest a full dark tone, Then begin the next row of 



rectangles, beginning at the top with the darkest tone, and 
finishing at the bottom with the lightest; perhaps it would be 
well to leave a narrow space of white paper between the rows 
of rectangles. When using the colour the paper should be 
slightly inclined, so that the tint will run down; the brush 
should he kept full, and the colours on, not painted or 
rubbed on. When the bottom of the space is reached the 
superfluous colour should be taken up with a dry brush or 
piece of blotting paper. This operation should be repeated 
many times, until the student is able readily to fill the given 
spaces with a perfectly flat wash, that is, of one even tone all 
over. More elaborate exercises of this kind will be suggested 
as we proceed in the course. 

The scroll pattern forming fig. 6, Plate II., is in the style 
of the Eenaissance, and has been sufficiently described in the 
preceding pages. The drawing forming fig. 5 is in the same 
style, and forms part of the decoration of the tomb of Louis 
XII. in St Denis, at Paris. This tomb is a very beautiful 


specimen of the art- work of the period; it is surrounded by 
a number of small pilasters or narrow flat pillars. These 
pilasters are covered with beautiful delicate carving, and the 
drawing here given is a copy of a portion of one. The Glreek 
border (fig. 1) at the top is called a “ leaf-and-tongue ” border, 
and is an excellent specimen of ornamental construction by 
means of repetition and alternation. In attempting to copy 
it the student should commence by blocking out the pattern, 
as shown in the woodcut. The two circular drawings, figs. 
2, 3, Plate IL, are called “rosettes,” and are in the Roman 
style. These rosettes were generally carved in high relief, 
and used frequently in the decoration of classic buildings. 
In copying these examples a circle should first be drawn and 
divided into as many parts as there are leaves in the rosette. 

It is impossible to give a sufficient number of examples to 
keep an industrious student long employed in copying them; 
but he ought to, and we hope will, exercise his own ingenuity 
to the utmost in inventing new shapes for himself, and after- 



wards employ himself in combining and copying them again 
and again for the sake of practice. When this fails he may 
find numerous suggestions in other books, even though they, 
may not be specially art-books. The patterns on wall papers, 
carpets, curtains, and the like, afford ample scope for copying 
skiU. Above all, let the true student go to nature. The 
book of nature is the best of all drawing-books, and in it may 
be found examples enough, and suitable enough, for all and 


sundry. The child can copy the simple outlines of leaves or 
flowers. When these are set in infinitely varied position on 
a spray or a bough, they form a study for a trained student; 
and when they are all mingled together with thousands of other 
such forms in the glorious profusion of nature, it is hard 
indeed for the most skilful artist to imitate one-half of the rare 
and delicate beauties they present to the eye that possesses 
the ;power of “ seeing,” on which all success in art depends. 
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TRIGOKOMITRY.— OHAPTER III. 

aEOMEl’EIOAL AND ALGEBRAIC .TRIGONOMETRY — CHARACTER- 
,,'ISTICS AND .FUNCTIONS .OF ANGLES— EQUAL AND SIMILAR 
TRIANGLES — SOLUTION OF TRIANGLES. 

The tiigonomotrical forirnilse p.reseiited in tlie.prenoiis chap- 
ter may perhaps have excited a sense of difficulty in the mind 
of' the thoiiglitfui student, for, in them, we have somewhat 
outrun tlie points demonstrated in the foregoing matter. 
These formufa are, however, so useful for reference and as 
gains, i'f .fir.m.ly lodged in the .memory, hliat when 'we were giving 
a few 'we thought it. better to place the more important before 
our readers at once. ' ' A .greater difficulty, however, than that 
may also have suggested itself— viz. how, having begun with 
geometric figures and magnitudes, have we transformed our 
signs and conceptions of these magnitudes into algebraic ex- 
pression t This is an important question, and would require 
considerable space to answer it fully and scientifically. 
Luckily, it is not necessary for us here to retrace the long 
and arduous course of the history and development of the 
higher mathematics. It will be enough, at present, to state 
that the deficiencies of the ancient notation for number and 
magnitude caused the consideration of the processes employed 
in the investigation of magnitudes to be pursued almost 
wholly by the methods of geometry. How, however, when we 
have acquired a system of notation by symbols so complete 
that the most delicate and refined relations of magnitude can 
be expressed and reduced to simple symmetrical formulae, even 
geometry is largely pursued and extended by the use of 
algebra. So much is tins the case that algebraic geometry is 
a name now not uncommonly given to the application of 
algebra to the solution of geometrical problems. In a similar 
manner algebraic trigonometry has been developed, and be- 
come one of the most important branches of analysis. In it 
geometrical magnitudes have become trigonometrical func- 
tions, and these again have been transformed into numerical 
quantities, having certain definite relations to each other, so 
that the angular functions and the circle are regarded as 
submultiples and multiples of each other, and, through a 
thorough knowledge of its modes and results, trigonometry in 
its primitive elementary form has been vastly extended in 
range and improved in power and process. A few sentences 
may enable us to show this. 

It must be kept clearly in mind that it is on angles^ not on 
arcs, that trigonometry is, properly speaking, based. But it 
lias been found that any angle at the centre of a circle which 
is subtended by an arc equal to the radius of a circle, is the 
same for all circles. Hence the circular measure of an angle, 
as has been explained, is that number which expresses the 
mifw of the arc which subtends it to the radius of the circle. 

This is expressed in the equation, Angle =~^^ = 57'2958, 
or A 57*2958, the circular measure of the angle. 

.T.' . 

This circular measure may be used as the representative of 
(i) an arc of a circle which is the same length as the radius; 1 
cfr (2) the aTtgle subtended by that arc, because these are | 
equal one to the other. It may be used, therefore, as a unit i 
to measure other angles or arcs; for example, if in an angle 
the length of the subtending arc is half the length of the 

radius, we would liave A=— -I of 57*2958, i.e. 28*6479. 

Again, if an arc be three times that of the radius then we 

should have A= f = 3 x 57-2958 = 171°-8874. Sometimes, 
r 

on account of this measure depending on the mutual cor- 
relation of arc and radius, the phrase radian measure” is 
used as a synonym for “ circular measure.” This radian 
measure, it is obvious, may be taken as unity, and so the old 
geometrical definition of a line may be transformed into a 
ratio. The radius as a line is fixed as a ratio in value, 
though it has not a fixed value as a line— it may be of 
any (indefinite) length, but, whatever its length, its ratio to 
the arc which subtends it is fixed. To obviate the incon- 
venience of this varying length, the line as a measure has 
been superseded by the function. In this way it happens 
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that if the radius is taken as a line, we must use a sign, as 
r, for its value, so that if sin A denotes the perpendicular 
line in a right-angled triangle, and A the ratio 
of perpendicular divided by hypothenuse, we would have 

sin A = or sinA—r sin A. If the student tries thus 

r 

to express each of the sides of a right-angled triangle in the 
terms of the other side, making use of the trigonometrical 
ratio, he will find each side and each angle can be so expressed, 
and that therefore the geometrical can be changed into an 
algebraical expression. 

It is a somewhat severe task, even for people who are quite 
in the habit of thinking on what they have undertaken to 
study, to bring their minds to a clear perception of trigono- 
metrical as equivalents for linear measurements. 

There seems to them to be a reality about lines that does not 
belong to ratios. How can such things be as magnitude 
of angle,” unit of angle,” <&c. There are, indeed, two species 
of “unit of angle:” (1) that employed in the actual observa- 
tion of angles, and currently as well as correctly adopted in 
the practical applications of trigonometry— viz. the ninetieth 
part of a right angle; and (2) that made use of in the regular 
work of theoretical trigonometry— viz. the angle subtended 
at the centre of any circle by an arc equal to the radius. 
Here we use not lengths but the ratios (or propor- 

tions, one relative to another) of two lengths ; and these 
constitute the trigonometrical functions of the angle. Two 
angles are said to be equal when one can be placed on the 
other in such a way that their sides coincide simultaneously 
one with another. All right angles are therefore equal, and 
hence the right angle forms an invariable magnitude to which 
all other angles can be referred, and with which they may 
be compared. It is easily seen in the diagram (fig. 1) tliat 


Fig. 1. 
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the angle at I) is the same in magnitude in BD C and in 
H B I; that the angles B B C and A B C are equal; that the 
length of the meeting lines has no influence upon the angles, 
which are precisely the same in H B I and G- B L It is also 
clear that the angle at the vertex B is quite the same in 
magnitude for the meeting lines G B, B K, as for the longer 
ones AB, BE. 

Gontinuing our examination of the same figure, we can 
easily perceive that the arc G K is similar in its proportion 
to the angle at B as the arc A E; so with K I and E 0, I H 
and C B, E H and E B. Still further, we shall see that in 
the same or in equal circles equal angles intercept equal 
arcs; as, G B I and IB H intercept equal arcs of G IF, and 
A BO and 0 B B intercept equal arcs of ABB. Similarly 
G B K and H B F intercept equal arcs of GIF, for two 
arcs of the same radius are equal when one can be so placed 
upon another that they in aU points coincide. It follows 
from this also that equal arcs are subtended by equal 
angles. So it is that the arcs H I (B C) being equal to the 
arcs I G (0 A) are subtended by the equal angles H B I 
(B B 0) and G B I (A B 0), and H F and G K being equal arcs 
have the equal angles F B H and G B K subtending them, 
the accomiianying diagram (fig. 2), 

. and point out (1) the complement and supplement of the arcs 
E B, (2) the complement and supplement of 0 E, and (3) the 
supplement and complement of the angles B G B and 0 G F, 
AGFandGGE. 

It is interesting to know the origin of the names given to 
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the trigonometrical fiinciaons. Of course these were intro- 
duced when lines were used; hut they have been retained as 
technical terms, although in modern usage they mean ratios 
rather than lines. We present the following diagram 
(fig, 3)5 on which we hope the student will endeavour to trace 
as he proceeds the several lines meant, and remember their 
names:— CAB is an angle at the centre of a circle sub- 
tended hy the aro-CB; the line CE, drawn from one ex- 
tremity of the arc perpendicular to the line A B, is called 


Fig. 2. 
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the sine of the opposite angle CAB, or of the arc C B ; 
because the arc C B P was thought of as a bow(Lat. arcns), 
the line C E P, joining the extremities of 0 B F, was regarded 
as the string or chord (Lat. chorda) of the bow, and the upper 
part, C E, being that which was drawn by the bowman to his 
breast, was called the siwe (Lat. sinus^ the bosom). It is 
easy to see from this figure that the chord equals two sines. 
Hence, as we have seen already, the cosine of an angle is 
equal to the sine of the complement of the angle, and the 
sine of an angle is equal to the cosine of the complement of 
the angle. Pig. 3 will enable us to see that '‘'the sine of an 
arc is half the chord of double that arc;” for let the arc 
0 B=B P and be signified by then the arc C B P is equal 
to 2a, and the radius A B bisects the chord 0 E P at right 
angles (Euc. III. 30), therefore CE=sin A. Hence chord 
2a =2 sin a; and this is memorized thus, A=2 sines A. 
By the same process it may be seen that the line C G is the 
dne of the angle B A C, which is the complement of CAB. 
It is also equal to A E, and hence it is called the cosine of 
C A B, i.e. the co-equal and companion sine. In this way 
we see plainly (1) that if the hypothenuse A C is regarded as 
radius, the perpendicular 0 E is the and the base A E 
the cosine of the angle A at the centre ; and (2) that if the 
hypothenuse A C is the radius, the perpendicular C G is 
the sine and the base AG the cosine of the angle at the 
centre A. The part B B, which constitutes the radius A B 
minus the cosine of CAB, was called the versed sine, or 
other end of the sine ; while G B — that is, the radius A G B 
minus A G — is called the coversed sine of 0 A B. The versed 
sine of the supplement of an arc is called the suversed sine, 
contracted into suvers. 

The an^le^ as a magnitude, has a characteristic which 
distinguishes it from all other magnitudes. It is, as pointed 
out in p. 184, the only magnitude which is a function of a 
number^ and of which a number is a function. An angle, 
when given, determines ratios of lines, and so determines 
number. There is one ratio of arc to radius, one sine, 
one cosine, &c., to one angle, and all these are numbers. 
This unique characteristic gives value to angular measure- 
ments, and the ratios wiiicli arise thence as functions. Any 
species of relation becomes a magnitude so soon as it can he 
shown that the notion implied in any one or other of the three 
words indicative of magnitude — equal, greater, or less — 
invariably arises from the consideration of any two such 
fixed and definite relations. A simple example may illustrate 
this: — If the three sides of any triangle, AB, BO, 0 A, are 
respectively equal to 3, 4, and 6, then BC=fofAC; BG 


would be the sine of CAB— not f of any line or any line 
regarded as | of a unit, but simply | of an abstract unit 
agreed on by convention to represent the hypothenuse of any 
triangle. 

The trigonometrical functions of an arc depend on the 
magnitude of the radius, and the lines which are the trigono- 
metrical functions of an arc correspond, as we have said, to 
certain ratios which are the trigonometrical functions of an 
angle; but the functions of the angle are independent of the 
magnitude of the radius (as was fully explained in Chap. I., 
p. 96). 

Every triangle consists 0! six parts, viz. three sides and 
three angles. There are also three independent relations 
which necessarily exist between these parts, so tliat, in general, 
in any triangle of which three parts are given, the remaining 
three parts can only have one set of relative values, and these 
are in distinct ratio one to the other; as, A-f-B-l-C— 180, and 
sin A sin B sin C 


a h c 

The reader may he referred for the proof of the deter- 
mination of the relative values of several of these parts of 
triangles to Euclid I., propositions 4, 7, 8, 26, 47, &c., but 
it win be found useful here to collect the results and present 
them to the eye in a tabular form: — 

Two triangles are 

I. Equal, which have II. Similar, which have 

1. Two angles and the ad- 1. Two angles equal. 

jacent side equal. 

2. One angle and the contain- 2. One angle and the contain- 

ing sides equal. ing proportional. 

3. Three sides equcd. 3. The tliree sides propor- 


A triangle can only have one right angle; hence the two 
acute angles are complementary. 

Ho triangle can have more than one obtuse angle. Hence 
any angle of a triangle is supplemmtary to the sum of the 
other two. 

In the solution of triangles the following distinct cases may 


I. Right-angled, 11. OUique, 

when the given parts are 


1. Two sides. 

2. One side and the hypothe- 

nuse. 

3. One side and the opposite 

angle. 

4. One side and the adjacent 

angle. 

6. The hypothenuse and an 
angle. 


1. Three sides. 

2. Two sides and their con- 

tained angle. 

3. Two sides, and an angle 

opposite to one of them. 

4. One side and the two ad- 

jacent angles. 

5. One side, its opposite 

angle, and one adjacent 
angle. 



We can see now that 
the sides of any triangle 
are proportional to the 
sines of the 
angles. Let ABC 
(fig. 4) be a triangle, 
and abc the sides of 
the same. From C draw 
C B perpendicular to A B 
(or, if necessary, to A B 
produced). Of the first 
figure, angles A and B 
are both acute, and in 
the second A is acute and B obtuse. 

. . CB • CB 

(1) sin A •——5-' ; sin B 



Therefore in either 
sin A __ a 


6 ’ ~ a ‘ * sin B 

and as included in the same formula and clearly deducibie 
from them, 

sin A a sin B h 


( 2 ) 


and (3) 


sin B c sin G c 

Euclid I. 32 proves that “the three interior angles of 
every triangle are equal to two right angles,” and this give? 



HISTORY OF GREAT BRITAIJSr ATO IRELANI). 


281 


the equation (already exhibited) A + B + 0 = 180. Hence, if 
any one of the acute angles of a right-angled triangle is 
known the other is known also, for it is its complement to 
a right angle; The acute angle at the base of a triangle 
is 79*48™~what is the acute angle' at the vertex? Am. 
90° - 79-48 

Prom Euclid I. 47, if any two sides of a right-angled 
triaiigde be given the third can be easily known ; e.^. 

If the hy|)Othenuse = S965 and the base 3172, the perpen- 
dicular =2379; thus 



'V39652-f31725J=2379, 

The student ml! find it advisable to examine the annexed 
diagram (fig. 5), and to accustom himself to tell off speedily 

and accurately (1) the 
^ sine, versed sine, tan- 

gent, and secant of the 
arc E A; (2) similarly 
of the arc A C; (3) the 
cosine, coversed sine, 
cotangent, and cosec- 
ant of AE; and (4) 
similarly of A C. After 
having done this, let 
him construct the 
figure similarly in each 
of the other quadrants 
and endeavour to un- 
derstand what each of 
the lines are named, 
and why they are so named. It will tend greatly to the 
student’s comprehension of the subsequent operations if he 
will carefully notice in all these lines those wliich conform to 
the necessary and sufficient conditions of proportionality or 
ratio, in so far as regards (1) correspondence in equality, (2) 
correspondence in sum. It may sometimes, of course, be con- 
venient to speak of the sum or product of two lines, but this 
expression, as now used, really signifies the sum or product of 
the numbers which represent these lines when measured by 
some common unit. It requires to be remembered, too, 
that any two lines (or magnitudes) will be proportionate (1) 
if any two values of the first, which are equal, correspond to 
two equal values of the second; and (2) if the sum of any two 
values of the first corresponds to the sum of two similar and 
corresponding values of the other. Hence it follows that, in 
all triangles, (1) the equality of the angles involves the pro- 
portionality of the sides, and (2) the proportionality of the sides 
that of the angles. 


THE HISTORY OF GREAT BRITAIN AND 
IRELAND.—CHAPTER II. 

THE MAKINO OP A NATION — THE HEPTARCHY — ENGLANP. 

Self-reliant development is impossible under the rule of 
foreign oppressive power. For five centuries Roman con- 
querors and colonists had interfered with the healthy natural 
growth of the British people. Under the impulse of self- 
preservation the Latin legions were withdrawn ; and the 
island wMch they had weakened by repression, as well as kept 
divided by their policy, was forsaken by the Romans. The 
tribes which had most strenuously and successfully resisted 
the Latin invaders were cooped up in the mountain-fastnesses 
of Cambria and Cumbria. The tribes of prehistoric times, 
who had seized the island in various immigrations from 
different quarters, had not consolidated themselves into a 
national unity before Csasaris invasion, and under the power 
which he introduced the spirit of rivalry, encouraged by the 
Roman policy — divide et impera (divide and overrule) — ^kept 
the several sections separate. Tribal jealousy was fanned 
and fostered by favours cunningly bestowed, wliile tribal 
confederation was prevented by the dexterous management 
of alliances and embroilments. As the power of Rome de- 
creased, the colonists and the wealthier classes, foreseeing and 
fearing the possibility of invasion by the mixed populations 
of the opposite sea-coasts, carried their settlements inland, 
and fixed themselves in the most favourable places for safety 


and pjoyment. The municipal form of life wMch the Romans 
had introduced, now that the pressure of imperial power was 
removed, had resulted in these separate aggregations of popu- 
lations seeking, in self-government, a secure existence. But 
as the Romans had sedulously kept the natives from training 
in arms and culture in the arts of war, the municipal corpora- 
tions, though rich, were little able to protect themselves. Of 
course, their very wealth made them temptations, and their 
distinct interests led to quarrels. Their chief men sought 
pre-eminence. The Britons claimed their own again. In- 
ternal dissensions and external aggressions complicated the 
conditions of life, and in their panic-fear some of the mag- 
nates resolved to call in the help of paid troops from the 
Saxon shores. 

Thus^ the British cities, whose inhabitants comprised the 
naturalized Roman colonists and the natives who had become 
semi-Romanized by interest, custom, or necessity, found 
themselves compelled to enter into confederacies, wMch were 
constantly changing, and to choose a cMeftain, under whose 
command they might tide over the emergencies of the time. 
The employment of mercenaries, headed as they often were 
by daring leaders, was a policy they had soon reason to regret. 
These helpers soon became powerful enough to overawe the 
land they had been hired to protect. They saw the benefit 
likely to accrue to themselves by these diverse leagues and 
different independent states. For a considerable period the 
anarchy was doubtlessly great, but no record of the intrigues of 
the time immediately following the retirement of the Romans 
rei^ins. Macaulay calls it “ an age of fable,” and scouts its 
incidents as “ mythical.” It seems to us, that the Anglo- 
Saxon and the Cambrian annals show conclusively that the 
intrasive population which had come from Rome, and the 
natives who had been subjugated by them for generations, 
having interests quite apart, as they must have thought, from 
the Celtic tribes, could not consent to their claim of sovereign 
rights, or concur in their appointment of a pendragon or 
commander-in-ehief. The jealousies of right and of race gave 
occasion to rivalries for power. The pressure of the northern 
tribes into the richer lands of the south, the endeavours of 
the Cymry to regain their former possessions, the natural 
desire of the Romanic settlements to retain their previous 
advantages, present ample grounds for the belief that inter- 
necine wars must have been constant and weakening. When, 
therefore, help was sought from a vigorous people, to whom 
war was not only an honourable but a profitable occupation, 
we can easily understand how the sea-rovers of the Saxon 
coast — extending from the Elbe to the English Channel — on 
finding out the state of matters, would hasten with readiness 
from the opposite shore and drive their chivies (keels) across 
the intervening main, that they might secure settlements in 
the goodly land the Romans had left a prey to division and 
spoliation. For nearly two centuries the Teutonic tribes were 
busy in gradually maldng themselves masters of Britain. 

A mixed multitude, in 449, made a raid upon Thanet, after 
having fought for the Cambrians in South Britain against 
the Piets, and won several battles. These came from 
the. south of Sweden and the north of Denmark, and were 
called Geats or Jutes. Geoffrey of Monmouth says they came 
300,000 strong, under the leadership of Hengst and Horsa — 
whose names, or perhaps titles rather, signify warhorse and 
mare. After the invaders had, at Aylesford and Orayford, 
defeated the Kentish Britons, they, as the Saxon Chronicle 
says, “took spoils innumerable, and the Wealas (strangers) 
fled from the Anglen like fire.” In Kent and Hampsliire 
they established themselves, and compelled Vortigern to sur- 
render London. Merlin, it is said, brought from Ireland by 
magic those huge monolithic blocks of unhewn granite, blue 
marble, and sandstone, which form the concentric circles and 
the inclosed ellipses of Stonehenge, near Amesbury, on Salis- 
bury Plain, and erected them there as a monument over 400 
nobles whom Hengst had murdered at a great feast there. 

The last mighty king of the British was Arthur — 

That gray king whose name — a ghost, 

Streams, like a cloud, man-shaped, from mountain peak, 

And cleaves to cairn and cromlech stiD 

so celebrated in ancient and in modern song — the typical 
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h.eio who, by his own prowess and that of the good “ Knights 
of the Round Table,” stemmed the advancing tide of Saxon 
aggression in twelve pitched battles— viz. one in the Glen of 
Northumberland, four on the Duglas, a tributary of the 
Kibble, and others at Bashali Brook, near Clitheroe, Gelidon 
In Tweeddale, Castle Gwenion at Wedale, Stow, Caerleon— 
which some make Carlisle, and others, like Tennyson, Caerleon- 
on-TJsk, Trath Treroit, near the Solway Frith, though others 
allocate it in Anglesey— Agned Gathregonion, ie. Edinburgh, 
and Badon Hill, now Bannerdown at Bath. These are 

The several twelve pitched fields he with the b axon fought.” 

The second settlement effected by the Saxons took place in 
47*7. It was led by Ella, who, though hotly opposed, landed 
near Chichester, and who, after fourteen years’ persistent 
heleaguerment, took in 491 the city Anderida (Fevensey), on 
the South Downs, putting the whole inhabitants to the sword. 
He established Sussex, the kingdom of the South Saxons. 

Another band of Saxons, under Cerdic, in 495, fixed on 
the west as their chosen home. These ultimately became 
the leading tribe, and to the children of Cerdic genealo^sts 
trace the line of almost all subsequent English sovereigns. 
He was repulsed by Arthur at Bath, but his son, Cynric, 
advanced on Wiltshire, took Old Sarum; and his grandson, 
Ceawlin, after two victories, entailing the death of three 
British kings and the reduction of Cmencester, Bath, and 
Gloucester, carried the power of Wessex into the valley of the 
Severn, and won a settlement in Hereford and Worcester. 
Thus they succeeded in separating the Western Britons of 
Somerset,. Devon, and Cornwall from their brethren north of 
the Bristol Channel. 

Ereenwin laid the foundations of the Bast Saxon king- 
dom, Essex, in 526, and Uffa that of East Anglia. Other 
less numerous incursions took place, and their leaders reached 
the meeting of the tiiree streams which form the Stour, after 
a stout resistance made by the landward residents to the 
invading settlers, who occupied Norfolk and Suffolk. 

The long apprenticeship to woe of the Britons was not 
even then ended. Out of Angeln a large body, under the 
command of Ida, in 547, made an onrush to the coast near 
Flamborough Head, and passed thence up to the hill-country 
or brae-lands of Bernicia, between the Tees and the Forth, 
and from the North Sea to the Friths of Clyde and Solway, 
most of which was then comparatively wild, uncultured, and 
uninhabited. But at length they saw the goodness of the 
lands of Deira (Southland) along the frontier of the Humber 
and inland to the Pennine range, and made themselves pos- 
sessors of both, taking the title of Northumbrians. Having 
gained so large an extent of land a general immigration seems 
to have set in from Angeln to Britain, under leaders who 
have not left even their names upon historic records. By 
constant hard fighting, ail these incomers forced their way 
inland, and advanced by unceasing persistency “till their vic- 
torious banners,” as Gibbon says, “were united in the centre 
of the island,” forming Mercia, or the midland kingdom. The 
northern, central, and eastern districts of the land were held 
by Anglians; the southern counties, lying on both sides of 
the Thames, were mainly Saxon ; while the Jutes possessed 
Kent, Hampshire, and the Isle of Wight. The Cymry were 
locked up in Devon and Cornwall, in the west beyond the 
Severn and the Dee, and in the north' between the Mersey 
and the Clyde, and within the inclosure of the two walls. 
In this last retreat the Cymry were strongest. But, about 
500, there came from the north of Ireland, under the cliief- 
taincy of Fergus MacErc, the Scots, who made a descent on 
' Caledonia, and, by their indomitable hardihood, founded, among 
the Romanized Britons of Strathclyde, a small kingdom. 
They fought stoutly against ^he Piets, and so saved the 
Saxons and Anglians trouble. intercourse was for a 

long time one of warfare only; then it became one of com- 
promise, and at last of absorptive consolidation. The inter- 
marriage of their royal families brought about a union of the, 
people under one sovereign, and thereafter, as John Hill 
Burton remarks, “ By a sort of law of attraction the term 
Scotia gradually loosened its hold on the old cotmtry (Ireland), 
and, attaching itself entirely to the new, gave it the name by 
wbidi it is known in history” — Scotland. The border line 


between England and Scotland, was, in 603, fixed by the 
battle of Catteriek. 

The full consolidation of the Anglo-Saxon tribes in Ingiand 
is .generally assigned to the reign of the West Saxon sovereign 
Egbert, whose death occurred, in 836. As the different tribes 
of Teutonic invaders pressed inland, the border territory of 
each tribe was pushed more and more towards the centre. 
Wealth and culture, concentrated themselves in the midlands, 
for the. safety that dwelt in swordsmanship was always able 
to be bought. The fusion of races went on most rapidly there, 
for the new contingents of invaders 'continually , intensified 
the need for a self-protecting coalition among those whom 
they were gradually hemming in and crowding into city life. 
The cities wMch the Romans had walled in and fortified were 
eagerly sought by the rich, and the Angies, who loved the 
land and farm life, did not much oppose the residence of 
those who made the market-centres profitable. These there- 
fore remained the chief cities in the land, and their Baldormen 
were chosen their war-leaders. It was in this nomlnaily West 
Saxon, but in reality chiefly Anglian, kingdom that England 
fiirst consolidated itself as a national unity. This was not 
brought about until many changes had occuiTed. The 
Anglian settlers, who had at first spread north and west, 
found themselves at length compelled to seek new territory in 
a southern direction. They furnished lowland Scotland with her 
Teutonic people. Northumberland, Westmorland, Cumber- 
land, Durham, Yorkshire, Lancashire, Cheshire, Notting- 
ham, and some of the other midland counties, became quite 
Anglicized. It was a large district, where much good land 
was, and as the masters of York, where Rome had formerly 
held the seat of power, the claim to supremacy they pre- 
sented was perhaps not without force. But the West 
Saxons who had occupied themselves in driving the Cymry 
into the hill-lands and colonizing the territory thus acquired, 
had been kept in good fighting condition, and when the smaller 
neighbouring nations attempted to encroach on their lands 
they were able to resist and subdue them. Over these they 
gained lordship, and among them introduced good govern- 
ment and able rulers. They had been able, too, to withstand 
the aggressions of new invaders, against whom even the 
Northumbrians had not been able successfully to contend. 
At length, after the smaller and weaker states in Britain had 
tried many alliances and confederacies, which were continu- 
ally subject to change by their qiiarrelllngs one with another, 
they found that, without union, they had no chance against an 
ardent foreign foe. How events converged to the supre- 
macy of Egbert, head king of the West Saxons, may here be 
briefly summarized. 

I, The Kingdom of Cantia or Kent. — Kent, including the 
isles of Thanet and Sheppy, the earliest state fairly founded 
by the Saxon tribes, was also the first into which Christianity 
was formally introduced. Hengst’s son, Esc, succeeded Min 
in 488; Oeta and Ereenwin follovred, and then Ethelbert, 
— after much contention and several signal defeats — acquired, 
on the death of Ceawlin, king of Wessex, the title and 
dignity of BreUoalda (Britain’s wiekler). He had married 
Bertha, daughter of the King of Paris, Caribert, a Christian 
princess, to whom the free exercise of her religion had been 
promised. In his reign, by command of Gregory the Great, 
Augustine and forty companion monks, bringing interpreters 
from France, came on a mission to Britain and converted the 
sovereign. Ethelbert forsook idolatry, sanctioned the preach- 
ing of the gospel, and assigned the monks a residence in Ms cMef 
city, Canterbury, After a long and happy reign Ethelbei i 
died in 616. His son Ealdbald succeeded him as king, but 
Redwald, cMef lord of Anglia, was made Bretwalda. The 
new king was no very devout Christian, so he and Mb 
people expelled the missionaries and returned to their old 
Teutonic worship. Some time later Laurentiiis, Augustine’s 
successor, prevailed on Ealdbald to join the sacred fold of the 
church, and the people, abandoning their idols, resumed their 
Christian profession. Eight other Escinger kings, deriving 
their lineage from Esc, followed and amid various fortunes 
held sway, but the royal line became extinct on the demise 
of Aide, 794. Three kings of different families, during 
the next thirty years, assumed dominion, but Baldxed, the 
last ocf these, succumbed to Egbert, 823. 
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II. South Samm'oT Susses. — 'This, state — founded in 490 i 
.'by Ella,, tlie .first Bietwalda of the Octarchy— included 
Sussex iimi mvt of Surrey. It was thinly peopled, and 
seiia rated by downs and marshes from cornmmiication with 
neiglibomfin'.^ states. It therefore remained a long time in 
its idolatrous condition. Not indeed till Wilfrid, archbishop 
of York, who had bcfen exiled by Egfrid of Northumbria 
in 6SL came and taught them some of the arts of civiliza- 
tion did they know of the Christian faitli. Sdilwaich, with 
Ids queen and many of the nobility, accepted the new doctrine, 
and granted Wilfrid the island of Seals (Selsey) as a site for 
a religious house, wliich was subsequently transferred to 
(Jliichester. For upwards of half a century, between the 
reigns of Ella and Edilwalcli, Cissa, its chief, was tributary 

Wessex, and after Bdiiwalch’s defeat by Geadwalla of 
Wessex, who murdered the princess two sons, Sussex became 
a depcndeiicy of the western state. 

III. Scfsom or Wesses , — This state, founded by 
Gerdicin 519, included Hants, Berks, Wilts, Dorset, Somerset, 
Devon, and part of Surrey. Cerdic and his son Cynric were 


succeeded by Ceawlin, who was made Bretwalda at Ella's 
death, and was most notable as a warliice chief. After him 
came Coelfric and Ceolwolf. In the reign of the next sove- 
reign, Gynegils, Pope Honorius sent Birinus to assist In 
spreading the Christian faith in England. At this time 
Oswald of Northumbria sought the hand of Cynegiis* daughter 
in marriage, and by his influence Birinus was welcomed 
from Essex and had conferred on him a grant of Dorsic in 
Oxfordshire, whence, 450 years afterwards, the see was 
removed to Lincoln, Penda, king of Mercia, drove Cen- 
walch, son_ of Cynegils and founder of Winchester minster, 
from the kingdom of Wessex (645). The influence of Wessex 
was, however, somewhat restored by Ina the Wise, famous 
both as warrior and legislator, who overcame Essex, built 
Taunton as a fortress against the Cornish Cymry, and after 
a tinrty-seven years' reign denuded himself of power, retired 
with Ms wife to Rome, and sought by holy life to secure 
holy dying and eternal joy. Ina was a member of a younger 
branch of the Cerdic race; but after a few reigns by 
descendants of tiiis cadet house, in 800 , Egbert — through 



Winchester Minster. 


whom our present sovereign traces her descent from the house 
of Gerdic—as inheritor of the rights of the elder family, 
acquired the throne of Wessex. 

IV. East Sasom or Essex. — Essex, Middlesex, and the 
southern part of Hertford were occupied by those Saxons 
whom Ercewin had led from the Saxon shore. Into it 
Christianity was introduced by Mellitus. To him the site 
of an ancient Roman temple situated on Thorney Island, 
dedicated to Apollo, was granted whereon to build a church. 
On tins spot, which Sebert gave, Westminster Abbey now 
stands. The sons of Sebert returned to idolatry; but when 
in 653 Sigebert, then on a visit to Oswy of Northumbria, 
was called to the throne, he asked the aid of Gedd to come 
to Essex, Sigebert, because he was too ready to spare Ms 
enemies and forgive injuries, was murdered by two of his 
kinsmen. The princes who ruled tMs state were never very 
powerful. Of Ercewin's descendants the last who ruled 
was Selred. Three cMefs in succession tried to bear rule, 
but Sigired, the last of these, was compelled to yield to the 
victorious army of Egbert (799). 

V. Northumbria, i.e. Bernicia and Deira. — These two 
provinces are the only ones which retained their ancient 
British name, Bryneioh (Braeiands) and Bdra (Southland). 
Ida (547) founded the one, and Ella (560) the other. 
Edilfrid, Ida's gmndson, married Aea, Ella's daughter. 
They, excluding Edwin, the rightful heir, from the throne 
of Deira, governed both kingdoms as one. Of the incident 
wMch led to Augustine's mission this is an outline: — Gregory, 


walking through the slave market of Rome, saw some pretty 
fair-haired youths exposed for sale there. “Who are these?” 
he asked. “ AnglV^ (Angles), was the reply. “ Say rather,” 
said he, ^'"Angeli (angels), which they would be if but 
Christians. Whence come they?” “From Deira,” he 
was told. “That is well,” he said; “they must be brought 
ds ira (from the wrath) to the mercy of God.” “ Who is 
their king ?” was his next question. “Ella,” was the answer. 
“ Most fittingly, then, should Alleluias be sung by such people 
in his land.” Called to the pontificate soon thereafter, he 
was unable himself to engage in the conversion of England, 
and he committed the task to Augustine, Eedwald of East 
Anglia, the Bretwalda, befriended Edwin, whom Edilfrid had 
outlawed, and on Edilfrid's death in battle, on the banks of the 
Idle, by Ms hand, restored Edwin to the throne. Edwin had 
married Ethelhurga, daughter of Ethelbert of Kent, and she 
brought with her Augustine's fellow-monk, to win Northum- 
bria to Christianity, His words were unavailing with the king, 
who pursued the ambitious designs of his predecessor mih 
, even greater ardour. He sent a fleet against the Cymry in 
Anglesey and Man, and in the north he bmlt a new fortress- 
city on a Mil, Edinburgh. He was created Bretwalda, and 
assumed all the power it gave. This incensed Owechelm of 
Wessex, and he despatched Eomer to slay Mm. On the first 
day of Easter week, he, hiding a two-edged poisoned dagger 
under Ms garb, sought, as if with a message of peace, an 
interview with Edwin. On an opportunity occurring Eomer 
struck at Mm, but one of the king’s men, throwing MmseU 
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before the monarcli, loyally received the death- wound meant 
for him. On that day, too, Queen Ethelbiirga bore a daughter, 
Eanfled. Edwin, recognizing the double mercy of this day, ! 
vowed, if he was victor over the treacherous West Saxons, I 
he would become a Christian. He did return triumphant, | 
assembled his nobles, and asked Paulinus to expound the | 
nature of the faith he taught, The tall thin form, jet hair, 
olive complexion, piercing eyes, Roman nose, and stately yet 
humble mien of the eloquent missionary of the Messiah 
conciliated regard, and his exposition of the mercy of God 
5n Christ offered to sinners won their hearts. They declared 
against idolatry, and embraced the new faith, which spread 
rapidly in the north. The see of York, with its monastic I 
school; the monastery of Yarrow (684); Hilda’s Holy House i 
at Whitby, and the bishopric of Landisfarne — subsequently i 
transferred to Durham — were some of the early results of 1 


this conversion. Penda, the pagan chief of Mercia, slew 
Edwin in the field at Hatfield Chase, Yorkshire (633). 

! Ethelhurga and her daughter, under the care of Paulinus, 
I retired to Kent. Osric, Edwin’s cousin, reigned in Deira, 
I and Eanfiith, son of Ethelfrith, in Bernicia. Oswald of the 
1 Bounteous Hand, neyjhew of Edwin, who had been an exile 
in Scotland, returned and was chosen Bretwalda, He ex- 
pelled both these kings, and ruled over reunited Northumbria 
till slain at Maserfield (near Oswestry) by Penda the Mer- 
cian (642). Oswy, Oswald’s brother, for some time shared 
the government with Osmn, a prince of Deira, but at length 
slew his copartner, attained the position of Bretwalda, and 
defeated Penda, with thirty men of royal race,” at Winwid- 
i field, nea. Leeds. Egfrid, his successor, attempted the sub- 
I jugation ol the Cymry of Cumberland, made war against the 
i Mercians, from whom he took Lincoln, and was at last slain 
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In battle by the Cymry of iStrathclyde, 685. Alfrith, hi.'-' 
brother, succeeded; hut civil war raged during his reign. 
On his death (705) Osred, Ms son, gained the throne, and 
held it till he was overcome in 716. Conred, his successor, 
had an easy time; so had Osric; and Ceolwulf, after a six 
years’ reign, exchanged the monarch’s crown for the priest’s 
tonsure. Eadhert, his cousin, took his place, and twenty 
years afteiwards followed his example by leaving the throne , 
for the altar. Oswulf was assassinated hy members of his 
own household. Ethelwald attained the lordship; but liaving 
slain Oswin, a noble, his subjects revolted and he resigned. 
Alchred was equally unsuccessful, and was expelled by Bthel- 
re^ son of Ethelwald. Alfwold next drove out Ethelred and 
seized the throne. This state of anarchy, which continued 
for a long time, invited invasion, and it came. In 794 the 
Northmen destroyed Landisfarne, and a warfare was com- 
menced between the possessors and the aggressors, in which 
atrocities that convulsed society were committed on both sides. 
At length Eardwulf was driven to take refuge at the court of 
Gtelemagne, and when, in 827, Egbert led an army against 
this region of rebellious men, “they offered him obedience 
and allegiance ” 


VI. Ea&t Anglia , — This state it is which has given name 
to England, i.e. Angle-land. The whole tribe of the Angela 
migrated from their ancient home, and, leaving it uninhabited, 
made fresh settlements on these insular shores. They were 
pagans, and they drove ail the dwellers in Britain (some of 
whom, through the Romans, had heard of Giirist) into the 
distant districts. Eorpwald was the first prince of tMs in- 
vading race to embrace the gospel-faith. He, however, died 
early, and it was not till the reign of his step-brother, the 
good King Sigebert, who had been brought under Christian 
influence in France, that that faith was spread to any extent 
in Anglia. When he had made the true religion somewhat 
widely prevalent, he resigned the crown and went over to 
monastic life. The greater part of Anglian history is one of 
turbulence, warfare, and aggression or repression. Ethelbert, 
the last of its princes, was murdered by Offa of Mercia (792), 
and after that East Anglia was annexed to Mercia. 

^ VII. Mercia . — The Anglian cMef Cridda, about 586, led 
his followers into the woodland places, and pursuing, in a 
great measure, the mode of life wMch the forest and the chase 
imply, speedily overran a large tract of country. The hardy 
onslaughts of these rude races drove forth those who had 
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acquired some at least of the adjuncts of ciYilization during the 
Roman time. The old Roman settlements were abandoned. 
These foresters used not stone or clay, but trunks of trees, 
boards, rafters, &c., in the construction of their dwellings, 
and left the old towns to fall into ruin and forgetfulness. 
The early history of Mercia was made boisterous with the 
warlike spirit, and stained by the crimes of Penda, whose 
accession is dated 626. In 628 he engaged in battle with 
the West Saxons at Cirencester; attacked Northumbria, and 
slew Edwin in 633 and Oswald in 642; he drove Genwalch 
of Wessex from Ms kingdom in 646. He was Mmself slain 
by Oswy of Northumbria, who subdued his forces and allowed 
his son Peada to reign as his deputy. At Medehamstead 
(“ the home in the meadow”), Oswy and Peada (who had been 
converted to Christianity wMle on a Visit to Oswy as suitor 
for his daughter Alchfiede’s hand) began, in 655, to build 
Peterborough Abbey. Cedd and other missionaries were also 
settled in Repton, Derbyshire, and made that the seat of the 
fii-st Mercian see. Peada was killed at Eastertide, 657, and 
Wulfhere, his brother, ruled after him for eighteen years. He 
ravaged Wessex and the Isle of Wight. His successor, 
Ethelred, overran Kent. Near the Trent the Mercians 
and the Northumbrians had a hot engagement, which, how- 
ever, terminated in a peace through the mediation of Theodore, 
archbishop of Canterbury. Ethelred became a monk, and 
Cenred succeeded Mm, but five years afterwards retired to 
Rome and died there 709. Under Coelred there was ‘ war 
between Mercia and Wessex again, and Ethelbald, Ms suc- 
cessor, ravaged Northumbria, and, in alliance with Wessex, 
attacked the Cymry; but Cuthred, the West Saxon, having 
quarreUed with Ethelbald, defeated him at Burford, and over- 
came the Cymry with his own forces. Offa, who had studied 
under Charlemagne, droveout Beornred, who had “obtained the 
kingdom and held it a little wMle unhappily;” made war on 
Kent, ravaged South Wales, defeated Cynewulf of Wessex at 
Bensington, and built a boundary wall between the Cymry and 
Mercia, running from the neighbourhood of Bristol north- 
wards a little above Flint— -called “ Oflfa’s Dyke” from that 
time to this. Ethelbert of East Anglia having been treach- 
erously murdered at his court, Offa seized Ms dominions, but 
afterwards, being filled with remorse for his share in the crime, 
Offa resigned Ms crown, and died 794. Offa encouraged 
learning He it was who sent to the court of Charlemagne 
Alcuin and Ms fellows — Candidus, Fredigisus, and Siguif — 
to become, as it were, the inaugurators of public education in 
the empire of the West. In Ms lav Cynewulf sang his sweet 
songs of “ Elene, or the Discovery of the True Cross,” and of 
“Juliana,” the pattern of mediseval purity and the martyr 
of maidenliness. Offa was the founder of the first Abbey of 
St. Albans, and in his reign one archbishop held the see of 
Lichfield. He had given his daughter Eadburg in mar- 
riage to Brithric, king of Wessex. He died, poisoned by Ms 
^vife, in 800, and Egbert was chosen to succeed him. 

This Egbert, the fourth in direct descent from Ingils, the 
brother of Ina the Wise, had been banished by Brithric and 
taken refuge in the court of Charlemagne, among whose fol- 
lowers he was when the dignity of Emperor of the West was 
conferred on him at Rome. On being recalled to Wessex he 
made war against the Cymry, and wMe the other sovereign- 
ties were weakened by internecine slaughter he strengthened 
his power. Knowing the real condition of the adjoining 
states, he projected a scheme of conquest, wMch in 810 he 
began, and in eighteen years succeeded in making himself sole 
monarch of the land, parcelling out the government among 
tributary kings. 

By hereditary right, marriage, or conquest Egbert acquired 
such supremacy that the dignity of Bretwalda was revived 
for him in 827, and in 828 he designates Mmself in a charter 
“King of the English.” He was the most astute politician 
and the bravest warrior of Ms age. By the sword which had 
served Charlemagne he subdued Devon and Cornwall, deposed 
Ceolwulf, defeated Ms successor Beornwulf (825) on that 
terrible field of fight, near Wilton, of wMch the Chronicle 
relates tiiat 

“Ellandtine stream was choked with slain and foully stained with gore.” 
He overcame Kent, brought the men of Surrey, Sussex, and 


Essex under Ms sway, made war successfully on the Cymry 
of the wild western trans-Severn regions, and encountered 
with undaunted courage the terrible Northmen, who, how- 
ever, defeated him in 833 at Charmouth, Dorset. When the 
Danes, in 835, in alliance with the Cymry of Devon and 
Cornwall, came in great hosts to invade the southern shores 
of Britain, he repulsed them frequently, and in a great 
battle at Hengesdown, in Cornwall, inflicted on them a 
severe defeat. In the following year he died, ripe in years 
and full of honours. 

Ethelwulf, eldest (surviving) son of Egbert, a pious, mild- 
minded man, who had been in early fife destined for the 
church, and was rather ill-suited for a king, inherited Ms 
place and power. He assigned the administration of the 
south and east of his dominions to Ms brother Athelstan. 
Ethelwulf had married Osburga, daughter of Oslac, a descen- 
dant of Cerdic. He had by her four sons and two daughters. 
To Ms youngest son, Alfred, he designed to leave his throne, 
and to be prepared for Ms position Alfred was sent to Rome 
when five years of age. Ethelwulf s reign is chiefly remark- 
able for the sufferings endured from the annual incursions of 
the Danes. They had harried the Saxon shore on the Con- 
tinent, but being repulsed there, turned their ships’ prows to 
the insular coasts. Now they swept up the narrow river courses 
of the south-west — again they landed at Sandwich ; one year 
they settled on Thanet and Sheppy — another they passed up 
the Thames and plundered Canterbury. The country was 
roused. In 861 they came more numerously tlian ever. 
Ethelwulf and his eldest son Ethelbald went to Athelstan’s 
aid, and at Ockley inflicted on their heathen invaders the most 
terrible slaughter tliat had been up till that time noted in 
Anglo-Saxon records, when 

“Men fell like corn in harvest-time in both these mighty hosts.” 

The Vikings were, however, under too heavy a pressure from 
necessity to seek settlements somewhere. Again and again 
they returned and were resisted. At length, though they 
had made good their footing for a winter in Sheppy, they 
were again defeated, and Ethelwulf in Ms joy assigned by 
charter to the church one-tenth of Ms own lands throughout 
the realm, “ for the glory of God and his own eternal weal,” 
and made a pilgrimage to Rome. He remained there a year. 
On Ms way home Ethelwulf was the guest of Charles the 
Bald, and being now a widower, he married Judith the 
daughter of the King of the Franlcs, then only twelve years 
of age. The people were greatly enraged at this marriage, 
and when Ms sons learned that the Pope had made Alfred his 
godson and anointed Mm as a king, they led a revolt against 
their father. He purchased peace by conferring the sove- 
reignty of Wessex upon Ethelbald, and arranging that the 
succession should proceed in the natural order. In 858 he 
died, and was buried in Winchester. 

Ethelbald, who invited Ms brother Ethelbert to share the 
sovereignty with him, hastily married his step-mother Judith 
against the advice of the celebrated St. Swithin. The Danish 
incursions still continued, but they were carefully watched 
and bravely repulsed. Ethelbald Med in 858. Judith, who 
had no issue by either union, returned to her father’s court, 
married again, and became the ancestress of the Dukes of 
Flanders. Ethelbert then succeeded to all the realm of his 
brother. The Danes renewed their incursions with fiercer 
activity than ever; he struggled manfully to overmaster them. 
They broke into Winchester, and plundered Kent. The three 
sons of Ragnar Lodbrog, a Norse Viking who had been wrecked 
on the Northumbrian coast and put to death with coarse 
cruelty there, had resolved to avenge their father’s fate. 
They had ravaged the north, and fixed a colony there; over- 
run Mercia, and made themselves masters of many of the 
chief towns in the Trent Valley; invaded the Fen-land, 
pillaged the people, burned down the churches; and had 
set up a new kingdom in East Anglia. Now they came 
breathing out threatenings and slaughter in Wessex. Just 
when all the valour of a well-established regal power was 
required to cope with the Scandinavian thirst for vengeance, 
need of settlements, and greed of power, the Saxon states 
were weakened by the death of Ethelbert. 

Ethelred was crowned king, and Alfred his brother, back 
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from Rome, was named hh SeoQndarms-^& son of regal 
prime minister, governor, or regent, who could act for the 
king in his absence. The unsettled condition of the country 
had interfered with the progress of husbandry, and a famine 
arose, followed by a pestilence. The enemy was alert on 
every coast, and difficulty beset the English on every hand. 
Ubba and Half dan, with Ingwar the Boneless, came, meaning 
to gain and retain lordship over the land. Nine battles were 
fought with varying success. Noithumbria was in the power 
of the invaders; Mercia was weak and wavering; Giithrmn i 
the Dane was supreme in East Anglia, for Edmund the ! 
under-king had been taken prisoner and asked to recant his 
Christian faith. On his refusal he was cruelly scourged, 
fastened to a tree, made a target for the arrows of whosoever 
listed of the foe, and had his head struck off. The martyr- 
king was laid to rest in Bury St. Edmunds (870). The ad- 
verse host, after a defeat at Engleffeld, came to Reading, in 
Wessex, in 871. Between the Thames and the Rennet they 
drew up. They withstood and slew the ealdormen Sidroc 
and Ethelwuff. Ethelred and Alfred came up to them at 
Ashdown four days thereafter, and Asser relates, on the 
authority of eye-witnesses, that while the former was hearing 
mass the latter rushed on alone, like a wild hoar at bay, and 
the banner of the White Horse triumphed over the standard 
of the Black Raven on a blood-red ground, on which the 
daughters of Ragnar Lodhrog had, by magic aid, wrought the 
device Lanideyda (“the desolation of the country”). Rapidly 
reinforced they fought again at Basing, and were not re- 
pelled. Two months more elapsed, and they met again at 
Merton. Here the Danes held possession of the field of 
carnage. Here, too, Ethelred, who liad been fatally wounded, 
died in Eastertide, and was buried in Wimborae. Ethelred 
left two infant cMldren, but in these days lineal succession 
was not fixed, and Alfred, who had been anointed king by 
Leo lY., assumed the government of the whole realm, “with 
the greatest good-will of aU the inhabitants of the kingdom.” 

Alfred the Great was twenty-two when he began to reign. 
His wife, Elswitha, was the daughter of an ealdorman of 
Lincoln, whose mother belonged to the royal house of Mercia. 
His sister had, eighteen years previously, married Burgi-ed, 
king of Mercia, who helped him in his warfare with the 
invading enemy. Against them, in the first year of his reign, 
Alfred fought nine battles. He was fain to purchase peace from 
them, and they wintered in London. Before them, Ms Mercian 
brother-in-law was driven from his throne and fled to Rome, 
while his wife found asylum with Alfred. He equipped a fleet 
of 120 vessels, and endeavoured to defeat the foe on the sea, 
and in 876 succeeded for once. During seven years, inroads, 
opposed by desultory efforts, were made by the Northmen- — 
truces, hostages, oaths of allegiance, and payments of money 
were as vain as battle to ward off the danger. Just after 
Twelfth Night, 878, the Danes surprised Mm at Chippenham, 
drove many people beyond the sea, and enforced submission. 
Alfred, with a small band, retreated with difficulty to the 
woods and to the fastnesses of the moorlands of Somerset. On 
a small river-islet, between the Tone and the Parret — since 
called Athelney (“the Isle of the Nobles”) — he found safety 
and rest. Here, during seven weeks, he underwent many 
singular trials and adventures. Then he defeated Ubba, in 
Devonshire, and took “ the Raven.” After a stubborn fight 
at Ethandune, from which the Danes fled, Alfred besieged 
the foe so successfully at Chippenham that they were com- 
pelled to make peace with Mm — swearing to become CM’istians 
or to leave the land for ever. Many departed and carried 
their arms to Rollo in Normandy. To others, Alfred ceded 
an extensive tract of land north and east of Watling Street, 
afterwards called the Danelagh, and gave them an opportunity 
of ertiering into the national brotherhood as settlers, over whom 
were common laws, by whom a common faith was held. In 
the earlier years of his reign Alfred was arbitrary and fre- 
quently to blame, but trouble increased Ms wisdom and 
heightened his piety. He sought to have his king’s work well 
done. He aimed at having the land systematically tidied by 
the people who occupied it, and to have in ample sufficiency 
in it “prayer-men, army-men, and working-men.” The great 
arts of life were fostered, intelligence was cultured, and, 
through trade and the church, Britain was kept in connection 


with the commonwealth of continental communities, fie 
founded the British navy, organized a militia, instituted trial 
by jury, and enforced the co-responsibility of residents by re- 
quiring bail tobe foimdamongneighboiirvS for those charged with 
crime. He patronized learning, compiled laws, had a survey of 
England made, and carried on many public works. Though 
knowing from an early age that he suffered from a painful 
incurable disease, he fought personally in fifty-six battles, 
and was noted both for literary skill and statesmanly ability. 
When, in 893, the Danes returned under Hastings from 
continental marauding, he successfully resisted them at Farn- 
ham, Benfleet, and the Isle of Wight, and, through a five 
years’ conflict, maintained his ground so well that they gave 
up aU hope of winning the island, and went elsewhere to seek 
booty. The princes of the Cymry came of their own will to 
ask him to protect them from the Danes and be their over- 
lord, Britain, south of the Humber, was willingly subject to 
Ms sway, and when on the 26th October, 901, he died peace- 
fully, all England mourned the loss of “Alfred the truth- 
teller, England’s darling.” Among the children of historic 
note whom Alfred left, there were Ethelfieda, the Lady of 
Mercia; BlMda, married to Baldwin IL, duke of Flanders, 
son of Judith, Alfred’s step-mother, and ancestor of the first 
Norman queen of England— -Matilda; Ethelgina, abbess of 
Shaftesbury; and Edward, his successor. 

Edward (named the Elder, to distinguish him from Edward 
the Martyr, Edward the Confessor, Edward the Outlaw, 
&c.), though elected by the Witenagemote, was opposed by 
Ms cousin Ethelwald, son of Alfred’s elder brother. A civil 
war ensued, and Ethelwald appealed to the Danes of the 
Danelagh to aid him. Edward, however, several times de- 
feated them. In one of the skirmishes, Ethelwald was slain. 
For seven years, Edward and Ms sister Ethelfieda were en- 
gaged in building a chain of forts from Bedford to Runcorn. 
Ethelfieda took the Queen of the Cymry captive at Brecknock, 
and Edward, driving the great host of the Danes from Ms 
shores, made them seek refuge in Ireland. Having put 
down all his opponents, the Danish chiefs, Constantine of 
Scotland, Llewellyn of Wales, and the cMefs of the Britons of 
Strathclyde acknowledged his overlordship. Ethelfieda having 
died at Tamworth, 922, Mercia accepted Mm as king. 
In 925 Edward also died and was interred at Winchester, 
an unconquered king, leaving to Ms son Athelstan the do- 
minion of all Britain “ within the four seas.” 

Athelstan, Alfred’s favourite and Ethelfleda’s pupil, a slim, 
fair- haired, handsome younr man, was crowned at Kingston. 
At Eamote he received, as homagers, the Scottish, Danish, and 
Cymric kings. The Scottish monarch was Constantine III., 
son of Aodh or Hugh, who had resisted the Danes when they 
made their incursions from Ireland; the Cymric kings were 
Howel Dha of West Wales, and Owain of Gwent; while the 
; representative of the Northumbrian Danes was Baldred of 
i Bamborough. It is probable, however, that this was a mutual 
interchange of greetings intended as preliminary to an ami- 
cable league for mutual protection — rather a friendly com- 
mendation of themselves to their newly-elevated neighbour 
than any real confederacy of the Idngs offering vassal 
homage to a feudal superior. 

A conspiracy by one of Ms nobles, Elfred, to depose him 
and put out Ms eyes was discovered. TMs he defeated. He 
had bestowed on Sihtric, the Danish cMef of Northumbria, 
the hand of Ms sister Edgitha in marriage. Sihtric re- 
nounced Ms Christian faith and dismissed Ms wife. Athel- 
stan set out to avenge both crimes, but before he arrived 
Sihtric was dead, and Ms sons, AnM and Guthf erth, had fled 
to Scotland. The former of these married the daughter of 
Constantine III. Athelstan assumed the overlordship of 
Northumbria, then he took the title of “King of all England,” 
and held sway almost undisturbed for nearly ten years. 

Constantine HI. of Scotland, resolving to throw off allegi- 
ance to Athelstan, called Anlaf o’ the Sandal, Ms son-in-law, 
to his aid, and invited the Irish and the Britons of Cumbria 
to join him. They gathered their forces together, a mighty 
mass of men, and Anlaf brought, in 615 ships, another 
host by sea. Athelstan and Edmund Ms brother advanced 
against the allied invaders. They met on the fatal field of 
Brananburgh — some say near Ford, in Northumberland — 
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IB '937, and a signal overthrow of the confederates was the 
result,' , The Saxon Chronicle' burgeons ■ into rapid rushing 
gong in , narrating it. .We quote a few lines; — , 

Low lay their Scottish foes, and death-doomed fell 
The sMpmen. . • • • There lay five kings, 

Whom on the battlefield swords sent to sleep, 

And they were young ; and seven of Anlaf’s earls, 

With Scots and' mariners, an untold host. . ' . . 

Put, to flight there was the Lord of the Northmen, 

'■ Driven .by ■, need to. the 'how, of 'his bark. . 

. ... Slaughter more than this 

Was. in' this island never yet” 

Atlielstan laid the Gymry under tribute, colonized Exeter as 
a trading-port, with English, and confined the Cymry to Corn- 
wall Se was famous abroad. Many foreign sovereigns 
sought Ms friendship. He aided Haco, one of the first 
kings of Norway to introduce Christianity, to win his crown. 
Under him Saxon England reached its supremest height of 
renown. His integrity and wisdom, piety, and power not 
only enabled him to consolidate the nation by prudent policy 
and excellent administmtion, but also to exert great influence 
in the affairs of neighbouring states. Indeed for some years 
prior to his death he may be said to have held in his hands 
“the balance of power in Europe.” He died at Gloucester, 
25 th October, 941, unmarried, aged 47, and was buried under 
the altar of Malmesbury Abbey. His life was, as William of 
Malmesbury has said, “ Little in time, in action great.” In 
compacting the kingdom into a unity , and in aiming at welding 
all the dwellers in the island into oneness of constitutional 


power, although held by different subkings officially, he 
succeeded singularly well without pushing the desire for per- 
sonal aggrandizement so far as to be obnoxious or irritating. 
Under Athelstan, wMle civilization and improvement went on 
within the realm, the consequence and influence of England 
among the powers of Europe were well established. He was 
Mmself studious and religions, under the sway of Mgh principle, 
and anxious that, through the translation of the gospel into 
the vernacular and the persuasive power of the church, nobles 
and people might be brought to dwell in concord and mutual 
helpfulness. The merits of Alfred as a monarch, and the 
excellencies of Edward as a statesman, were realized in union 
in Athelstan, the son of Bawine, the humble shepherd’s 
daughter, whom Edward made his consort, and by whose 
teaching the prince was prepared to plan and provide for the 
protection of the poor, the promotion of commerce, the 
security of industry, the exercise of mercy, and the real power 
of religion, and so to become a veritable sovereign, mighty — 
and acknowledged as such— -in 

“This boisterous world of sceptres and of swords.” 


THE GREEK LANGUAGE.— CHAPTER II. 
SECONB BECLENSXON. 

The Second Declension lias two terminations, os and o»- 
Nouns in o? are masculine (sometimes feminine); nouns in oi^ 
are always neuter, except in some diminutives of female proper 
names; as from 


Nouns op the Sboond Deoeensiojs. 



Masculine,, 

Fendnina. 

Nmt&r, 

Masculine. 

Neuter, 

Singular, 

a man. 

the way. 

a rose. 

the mind. 

the bone. 

Nom., . . . , . 

dv^^Ctiwov 


doBoy 

POOS PQV^ 

oimop 

darovp 

Gen., 

o2ou 

poBov 

POOV POV 

oarsov 

carov 

Dat 



poBfij 

pou Pip 


QffT^ 

Acc., . ..... 

dpS^Oixop 


pohov 

POOP POVP 

6-jtsop 

darovp 

Voc., ...... 

dv$^6ii/rs 

ohs 

podou 

POi POV 

dorr SOP 

darovv 

Dual, 






Nom. Acc. Voc., . . 


oB* 


POO) PO) 

dario) 

OfTTCO 

Gen. Dat, . . . . ' ^ 

dvQ^Oi'nroiP 

dBo^j' 

doooip 

POOiP POiP 

dariotp 

daro/p 

Plural 






Nom. Voc., .... 

dpBpoi^Oi 

dpd^cdrrcau 

ooot 


POOt POt 

diTia 

dcrroe, 

Gen., ...... 


po^mp 

poo)P pap 

darsap ■ 

dar&)p 

Dat, 

dp^^Pi'irois 

ddo/s 

po^ois 

POO/S pois 

■ difTiOtS 

darois 

Acc. . . . ... 


dBovs 

poh» 

POWSPOVS 

darsec 

duTct 


VBH and omtf* are contracted to »ous and we give both forms of declension above. 


Decline similarly— -«yygXoj. a messenger; dy^osf a field; 
ffTs(po&ifost a crown; a virgin; a beech; wAft/S/op, 

a cMld; a drug; a measure; fityiTiou, an 

apple; £$yo>, a work; ifcotrtoUf a garment 

In contracted nouns of the second declension— 

(1) The letters so, os, and oo become ov; as dlsT^Cpthos, Qon- 

tracted yos, uov; uoog, vovs> 

(2) A short vowel before a long one or a diphthong is ab- ; 

sorbed; as wXo6»j», wXoo;>, nfKoip, 

(S) In the neuter c* absorbs the preceding vowel, and be- 
comes long; as oVrsa, oVr a. 

(4) In the vocative ss is not contracted; as 

Some nouns alter the gender, and with it the meaning; as 
d ft;yoj, the yoke, ^ fi/yog, the balance; « /xTroj, the horse, 

^ I'TT'Tcos, the cavalry, and also the mare; d 'htx.i&osf pulse-broth, 

^ the yolk of an egg. 

The following have the neuter form in the plural: — 


6 

TGL ^oaT^V)cex> 

the curl 

d horpoo;, 

rot, ^gopcoo. 

the chain. 

d dsap&os, 

roe, Bzapoa,, 

the law. 

d li0^os, 

Tce. 

the chariot-seat. 

9j xsT^svdoSf 

ret xgT^svdot, 

the way. 

d 'hvxPOSj 

rot XvxPoOt 

the torch. 

d ai : os, 

rcc tsiroL 

the corn. 


Osoj, God (like in Latin) has the vocative the same 
as the nominative; so also often, but not always, a 

friend. 

What is usuaEy called the Attic Declension is only the 
Second Declension with those peculiarities which arise from 
the contraction of the vowels a and o, as shown in page 192. 
It contains but a few words and parts of words, and has two 
terminations, and <yp; is masculine or feminine, m neuter. 


Singular. 

a hare. 

an upper chamber. 

dpcoygiop 

Nom. Voc., . . . 

"hex, 

Gen., . . . . , 

'Kct.yoi 

dpeoyiOi 

Dat,. ... , 

’hot.YCp 

dpoiygtp 

Acc., '. , . 

Xoc'/OiP 

(or “Koc &}) 

dpmygoip 

Dual 



Nom. Acc. Voc., . 

, Xacyto 

dpoiyeot ^ 

Gen, Dat., ... 

"hosyipp 1 

dpojygipp 

Plural. 



Nom. Voc., . . . 

hetyo) 

dp&tygo) 

Gen.,. . . . . 


dutayiOip 

Dat., ..... 

Xaty&tj 

dpoiygtp. 

Acc., . . . . . 

‘hoty&>s 

dpGdygO) 


The following words are to be declined in the same 
manner: — a temple; a peacock; 

/., a threshing-floor; swygryy, n., fertile; propitious; 
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(io&dvysm, w., deep. ‘ Eiyj, dawn, and names of places, 'A 
Tswj, &c., take accusative 6^. 

Only one neuter in is assigned to this form of declension; 
viz. the debt. According to the ancient grammarians, 
it has accusative, hut also in the genitive 

singular. All the other parts are formed from thus, 

plural &c. , ■ 

A considerable number of proper names take tliis form, as 
Briareus; and some adjectives, as /Xs^u?, favourable. 
Some vary into the third declension, as Kot^eac, sail-rope. 

Wherever in the ordinary declension there is an iota (/) in 
the inflexion, an iota is subscript in the Attic form. 

Decline the Mowing nouns, writing them out carefully 
through ail their cases and numbers, and attending to their 
gender;— 


./grof, m. eagle. 

the vine. 

m. } 

n. ) 

sv^og, m. east- wind. 

/^s<pv^og, m. west- wind, 
/dy, violet. 


X.CCtJ(TiTSVO^i tin. 
Kortyog' wi. 
f&o7ii0ho;t vn. 
uOTog, M, 

|yXoi>, n, 
ai^vi^og, m. 
sT^otrog, M. 


wild-olive tree, 
lead. 

south-wind. 

wood. 

iron. 

army. 


THSRB BECIiBNSSON, 

Nouns of the Third Declension have the following endings:— 
I, V, 61 , V, / 3 , g (I, 4^), including yvm (originally yvus&il\ a 
woman. These increase by one syllable in the oblique cases, 
as will be seen in the following table ; — 


Nouns op the Thibd Deolension. 


Nom., 

Gen., . . 

Dat., . . 

Acc., . . 

Voc., . . 

Dual, 

Nom. Acc. Voc. 
Gen, Dat., . 

Plural. 
Nom. Voc., . 
Gen., . . . 
Dat., . . . 
Acc., . ' . ^ . 


Masculine. 

Masc. or Fern. 

Masculine. 

Masculine. 

Masculine. 

Neuter, 

Masculine. 

a Greek. 

a child. 

a beast. 

a raven. 

a lion. 

an affair. 

an elephant. 

"ExXyjv 

iratg 

0vip 

KOpCt^ 

TiSMP 

irpceypoet 



Tocihof 

0yioog 

X.Op<X.KO s 

T^ioproi 

-rpe&ypecerog 

iKi(pcePTog 

’'EXXi^z#; 

vc&iht 


KOpStXi 

XgOX>T/ 

>Kpceyp<4tx.ri 

ihs^dPTi 

"EXXy?y<s6 

rr/ziha 

0vip» 

XOPCOClt 

> iOPTa 

TTQoey'-^.et 

k7^&(pi»prot. 

‘'EXXwi» 

rcot-i 

hp 

»opet' 

XsOJf 

TTpoeypcet 

s7\.s0c&g 

"^EXXlJMSf 

T«fSg 

&y}pi 

AOpOUKt 

TiSOPrt 

rrpcxypooiiTi 

eKi0ecprs 

*'EXXi3^#o/y 

TOit^OlP 

0yipotp 

x.opxxotp 

KsOVTOiP 

rrpeeypeeiroip 

[ khi^aPTO'.P 

"EXXjjffgj 

Ttxihg 

dnpsg 

xopccKsg 

TiSOPTtg 

Tpe&ypo»rocp 

k'hi0cx.pr^g 

^TChviPm 

ve&i^uv 

0it\poip 

Kopocxm 

XSOPTCOP 

'Tpoeypos&ra 

}tki.<pmrt‘yp 

"Exx??ff/ 

nrmai 

0npfj{ 

KOpee^t 

T^sopct 

wpaypootrn 

IXg(p«cr/ 

*^Exxjiji/(9Sf 

TTMihe&g 

0ripo&e, 

' xopo&Kxg 

XsQuT^g 

rrpeeypoot'Tee 

gXg(?>66i»Ta5f 


Feminim, 
a helmet 

Kopvg 

fcopu^og 

x.opv 0 i 


Decline similarly - 

ihg, f. hope. 

" ^og, m. a preserver. 


clotliing. 
a sandal. 


a month, 
a shepherd. 


yiyong^ a&vrogf vrt. a giant. 

06 T 0 ?. '/i. value, dignity 

Xiific>>v:mog, m, a storm, winter. / the hand. 

hpog^ sog^n. summer. la§vig, nrog/f. 

‘Tciryi^f s^og, m. a father. ywo^so'/f, 

m. a leader. reopoM, pcxrog, m. the body. 
sag, ?i, a wall. A/rog, m. honey. 

ptccinris, gcyj, w. a seer, prophet, yoifv, arog, m. the knee. 

olio'/jfiitg, icig^f. habitation. pn^nmg^m. 

s^j<s f idog, f, contention. tvog, m. 

The nominative of a noun being knmvn, the student can 
easily find out in a lexicon or dictionary both its signification 
and its declension. But if he cannot, from its being in an 
oblique case, ascertain the nominative, he will not know how 
to consult his dictionary with advantage. In the First and 
Second Declension there is little trouble, but in the Third it is 
not an easy matter always to discover the precise nominative. 

The roots of nouns of the Third Declension end in one or 
other of these three ways — (1) In one of the nine mutes: {a) 
soft, w, ». t; (h) intermediate, /3, y, (c) aspirate, (p, X' 

(2) in one of these three liquids, x, w, or (3) in one of the 
vowels €, t» i 0 . V, doubtful. But some mutes end in a liquid 
and a mute together; as wr, yy (i.e. yy\ and »r; as era^|, 
aocoKrjg, flesh; ytyocg, yiyuvro?, giant; ay'KTrtyz, o'ctXw/yyof, 
trumpet; AvaKrog, sovereign. In regard to mutes, the 
Greeks were offended by the concurrence of g with dentals, 
T, \ A and hence they deleted these in the nominative; as 
Tg«tf6s:, Tg^fl&'ro)?, a sign; x<5ft^W(5ft(So)?, a lamp; ogv/j, 

a bird. In some nouns delicacy of sound was pre- 
served by deleting rg and lengthening the penultimate o; as 
in !/, a dragon. These letters rg were also 

deleted after /; as ^/X^iro?), honey. Of liquids, ^ is never 
found at the end of a root, and x is only found in ax^, salt, 
the sea; v and g are final in the root. In general, especially in 
masculine and feminine nouns, a short vowel preceding the 
terminal inflexion becomes long in the nominative, or is con- 
verted into a diphthong; as ohovs, a tooth. It will 

be seen from the foregoing statements that the nominative of 
this declension seldom contains the unaltered root. It may 
be got, in general, from the genitive by throwing off o^. 


: zopvg 

I KOpuSs 
1 >'Gpvhi» 

Koov 0 sg 
I KQpv0m 
XOpVffi 

>iopv 0 c&g 


To find the nominative from an oblique case, if the root 
ends in a consonant- 

(1) Add g to the nominative; (2) throw away the t sounds 
and V before this ^ : (3) if vr has been thrown away, the 
vowel must be lengthened: £, o become u, ovy ie. ocvrg, skts, 
ovrg, vvrg become cig, stg, ovg^ vg) (4) s, o in masculine and 
feminine nouns pass into u, unless the nominative ends in 
I or (5) from roots in qpt^ sometimes the r falls off, and 
the nominative is hence roots tliat end 'm opt belong to 
nominative ovg or ap; (6) roots in asr sometimes belong to 
nominative c& (neuter) or xp, ap ; (7) roots ending in u or p 
are often without the g in the nominative : but here too g, o 
become w, ea. 

’ DEFECTIVE NOUNS. 

(1) The following want the genitive and dative: — 

the body; (reXs*., a beam of light; Xg^rass, a rugged rock; 
sweetness; oi^gXos, advantage; a shrine; opot^, a dream: 

ff£/3(a6?, worship; ovosc?, the ground. 

(2) Names of festivals, and a few of cities, want the sin- 
gular; as ^topvaiu, the festival of Bacchus; Mgy^e^«, Megara. 

(3) Several want the dual, and generally the plural num- 
ber; as the air (though Plato has Phsed. 108); 

««Xo 5 , feminine (the nominative not used), of the sea; in the 
plural masculine, aXg<i, salt (Aristoph. Acharn. 760); y«, the 
earth; fire (the plural is sometimes used of the Second 
Declension; gX»;oy, oil; modesty; and almost all ab- 

stract nouns. 

PATRONYMICS. 

Masculine patronymics end in or <ap, and are formed 
from the dative singular of proper names; as Nga-r-jy^, Ngcrro^;, 
Ngfl-To^;^???, a son of Nestor; ’An^gy-, ’Ariosq a son 

of Atreus; UviT^ws, Tlv]7\.st^ Achilles. Patronymics 

formed from nouns of the Second Declension subjoin and 
6tp to the old form of the dative, by omitting the prepositive 
vowel ; thus, K.popo , Saturn, K^opi, K^oj//Bj 5 s and 

K^optm^ a son of Saturn. 

OENBER OP NOUNS. 

Sex often determines the gender of nouns. Islands, cities, 
trees, plants, and flowers are generally feminine. In the Third 
Declension, nouns ending in eus, up, and ecp are masculine; 
those in <6?, rns, and are feminine; and those in a. t. 
p, <»s, and 6? are neuter. 



Athletic Sports and Pastimes, 

A SYSTEM OF 

PHYSICAL EDUCATION. 


IHTKODCOTOEY. 


The complete and harmonious development of maiPs whole 
nature is education. In the highest and best sense education 
may be regarded as the safeguard of health and the condition 
of happiness. Rational self-culture is not the mere acquisi- 
tion of information, however extensive and interesting, but 
of knowledge organised into science and capable of use in the 
varied duties and pursuits of life. “ Knowledge is power;’’ 
but energy is work-power; and success in life depends on 
knowledge energised and utilised. Intellectual training must 
be combined with true vigour of physique if a man is to be 
brought up to his best. Genuine self-culture implies health 
of body and of mind— unstinted knowledge and unstunted 
growth. This is only attainable by a wise and resolute ex- 
penditure of energy, time, and means. Strong will, seconded 
by abundant physical vigour, are indispensable factors in an 
education which includes living, knowing, and doing, and 
looks after the forming of the body, the informing of the 
mind, the performing of a fair share of the world’s work, and 
the getting of a due proportion of pleasure while doing it. 
When intellectual and physical education are duly co-ordi- 
nated, knowledge will be vital, skill real, and life practical; 
man will be robust in body, goodly in growth, wholesome in 
tastes, keen in sensibility, large of heart, strong in brain, 
pure in habit, rich in thought, loyal in friendship, upright in 
business, zealous in patriotism, mirthful in leisure, kindly in 
spirit, and obedient to all Divine and right civil laws. 


Physical exercise is the act of setting and keeping the 
mechanism of the body in operation voluntarily and with a 
view of enjoying the pleasure it yields and of benefiting from 
the good results to which it tends. We take food to enable 
us to work; it supplies the means of doing, and is the physical 
source of bodily strength. The knowledge of the changes 
which take place in the human organism will help us to 
understand the true use of food as the staple source of the 
power to work, which we call energy. Work is the produc- 
tion of some intentional change in the state or relations of 
things in opposition to some force which resists change. Thus 
the muscular power of the arm is used to change the condi- 
tions of the elasticity of a bow from its normal quiescent 
state to one of resilience or readiness to spring back; the 
blacksmith lifts and wields his fore-hammer by muscular 
, force in opposition to the resistance of weight or gravity. 

; We may, indeed, replace power of muscle by steam, electri- 
city, &c., and cause these energies to work for us. This 
shows that force is the ability to produce change. It may be 
either potential or active, but it is indestructible. In "the 
bones of the skeleton and the ligaments, tendons, &c., which 
unite them, our potential power of movement exists; and in 
the muscles, nerves, &c., our active causative power of motion 
resides. Changes in the nerves cause contraction in the 
muscles; their contraction brings the bones nearer to one 
another, and their expansion enables them to renew their 
1 , a 
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position. Thus work is effected by changing and changeable 
force. Firm, healthy, living muscle is the power by wMch 
work is done. This working energy is produced by chemical 
changes in the muscular material, and the chemical com- 
ponents of these changes are derived from food suitable to 
the frame and thoroughly assimilated by it. To make good 
the double loss of matter and of energy expended in work, 
these chemical elements must not only be supplied to but be 
inwrought with the muscles, and hence exercise is necessary 
to renew and invigorate the bodily structures and replenish 
them with vital energy. 

Physical education promotes a graceful and gracious self- 
possession. It imparts a sense of ease and readiness, a 
capacity for prudent promptitude, and the power of patient 
perseverance and endurance when need arises. The man 
who has gained a pretty tolerable control over the whole 
mechanical apparatus of his body is little disposed to be 
flurried or awkward when circumstances require danger to 
be faced or courage displayed. Danger is never decreased, 
but often increased, by unnecessary fears, or a feeling of 
unpreparedness. Any apprehension in regard to comporting 
oneself well in new surroundings or unexpected situations 
disturbs a disciplined man much less than one who has not 
been trained to self-management The former has got 
accustomed to speedy and efiective action; the latter can 
with difficulty avoid confusion and hesitancy when difficulties 
present themselves. Inexperience trembles at trifles, ex- 
perience gained in self- management quickens one up to some 
degree of resolution to attempt to overcome what seems to 
be threatening. The habit of self-reliance comes to one’s 
help, and almost instinctively our resources are utilized, and 
we are ready to encounter even the unwonted valiantly. 
Obviously, physical education, by fitting the several members 
of the body for the easy, natural, and economical performance 
of all their functions, provides the pupil with the power of 
bringing to bear, at once, the requisite action of the human 
machine for the accomplishment of any needed task or duty 
— muscle,, sinew, and nerve, bone and joint, each being 
trained to prompt and harmonized action in obedience to 
the will. 

Under differing names — gymnastics, drill, athletic sports 
dec. — we have various manuals of the art of enhancing bodily 
strength, and training its activities to agility in personal 
accomplishments, and in competitive or combined encounters 
of might and speed. Much of the teaching given under 
these names has hitherto been empirical — founded on ex- 
perience rather than on principles, and having the exhibition 
of personal prowess, the attainment of professional glory, or 
the securing of public rewards or praise for their ends. 
Around them have accumulated many traditional rules and 
many extraneous attractions. They each, more or less, have 
display and public success in view. Our desire is to enfran- 
chise them from these subtly engrossing accidents, and to 
bring them under the consideration of our readers as ordinary 
elements in educational training and truly recreative in- 
fluences in individual and social existence. This will give a 
specialty to our expositions and instructions, and necessitate 
a novelty of outlook and of presentation to our method. 
Our chief effort will be to supply a knowledge of principles, 
and to apply these to the improvement of the self-educator 
an person and deportment, and through him to the promotion 
of the general advancement of the community. 

The aim of these chapters on physical education is not to 
induce young men to undertake special training that they 
may become athletes and professionalists in games and sports. 
Our design in them is rather to commend tlie culture of the 
-body in sudi a way as shall keep it natural, healthy, and 
strong, well poised in every part, working in well-adjusted 
copartnery of effort in all that tends to make a useful, capable, 
and active frame, properly fitted to perform every physical 
duty easily and pleasantly. Strong arms, fleet feet, supple 
joints, brawny muscles, lusty lungs, unwavering heart, sound 
stomach, healthy, skin, vigorous brain, and an easy yet graceful 
, carriage may be gained, in large measure, by any one havmg 
originally an average constitution who devotes due attention 
dail;^ to the laws of health and the taking, of . modmte, well- 
exercise pursued in a systematic manner for the f 


development of all the faculties of the frame. Health is reallj! 
definable as the possession of a general and uniformly diffused 
strength in all the organs and functions of the body, that 
vital capacity which enables one in his own place and con- 
dition to pursue his calling in life with the greatest comfort 
and highest usefulness. Wherever health is, there are stamina, 
endurance, tone, relish for and zest in work, love of the ex- 
ercise of our powers. But if exercise is not duly taken, 
appetite fails, refreshing sleep is not obtained, and restorative 
nutrition is impossible. Unfortunately those who are most i n 
need of exercise are least disposed to take it, though it is the one 
indispensable medicament for the languidness and malaue 
of ill health. 

We have in the foregoing part of this work provided son\e 
aid to intellectual, artistic, scientific, literary, and historical 
culture. We think that we may, perhaps, have erred in en- 
deavouring to supply the means of self-culture for the mind, 
and in neglecting to furnish an equally careful outline of such 
training as makes and keeps the body healthy and secures to 
it, as far as possible, usefulness, pliancy, elegance, and com- 
fort In seeking to realize all that is best in man as man, 
bodily discipline is not less essential than mental enlighten- 
ment It is possible by sagacious guidance and instruction 
to increase and quicken skill in nerve and muscle, improve 
the acuteness and serviceability of the senses, and impart to 
the physical frame expertness and dexterity. To accustom 
the body to the use of the best and easiest methods of activity, 
and to induce habits which fit man to perform his duty well 
in all that concerns social existence, is to give a good outfit 
not only for making a fair start in life, but of leading to patient 
continuance in well-doing throughout it. We intend there- 
fore, in the following chapters on educative and recreative 
exercises, to aid, as well as we can, the self-instructor in 
the attainment of physical health, activity, usefulness, and 
enjoyment. 

It cannot be doubted that to bring energy and spirit habitu ■ 
ally into exercise in the ordinary work of life is beneficial to 
a person, advantageous to the community in which he 
resides, and pleasant to the social circle of which he is a 
member, as well as his friends and relatives. Phpical culture 
is not only profitable to those wdio require to win their daily 
bread in the various industrial pursuits by which society is 
served, but is of much social and moral gain. It heartens 
and strengthens men for their employment; quickens their 
enjoyment by the vigour it imparts to their vitality; and 
imparts wholesomeness to the entire operations of the nutri- 
tive and the exertions of the bodily organs. 

Many of the avocations of the rural and industrial members 
of society have a tendency to make them in some cases heavy 
in build and slow-footed in gait, and somewhat clumsy in their 
general movements, and in others over-developed in certain 
nerves and muscles, yet under-developed in some different 
way. Such want of balance in form and power may be wisely 
counteracted by a judicious adoption of gymnastic exercises, 
athletic games, and exhilarating pastimes. This brings into 
operative activity new and fresh habits to correct the evils 
induced by those previously prevalent, and the bodily form 
as well as the general health are improved in the process. 
But it is equally true that the increase of sedentary occupa- 
tions and of businesses requiring intense and continuous 
application of the intellectual faculties has brought into 
distinct importance the necessity of having some systematic 
counteracting means of restoring the balance betw^een tlie 
assiduous and often irksome exercise of the mind, or the 
equally injurious influences of the monotonous sameness of 
exertion and of operation due to the general adoption of the 
principle of the division of labour in every craft and employ- 
ment The diffusion and hearty encouragement of athletic 
training, gymnastic amusements, and well-ordered popular 
sports, pastimes, and games would rapidly aid in improving 
and invigorating the health and usefulness of individuals and 
the physical stamina of the race. Neither ‘‘riot, revelry, 
nor rout ” are advisable, but a wise and discreet knowledge 
of the laws of hygiene, and a sensible yet scientific use of 
powers of the bodily frame for the purpose of keeping in 
right order and activity^ adjustment and interplay, the whole 
capacities of men. 



PHYSICAL ELHCATiOK. 


nl 


OIIAPTEB I. 

STANDING-LEAPING — VAULTING. 

Man is the only member of the animal creation whose 
body seems so planned as to assume, naturally and char- 
acteristically, an erect posture. The skeleton and the muscu- 
lar system of the human frame are expressly adapted to an 
upright position. This we regard as manly and speak of as 
commanding. The spine is not absolutely straight, yet ail 
its curves are so arranged that when properly adjusted, 
a vertical line drawn from its summit would fall exactly on 
the centre of its base ; and the thigh-bone is very securely 
hxed so as to support the body best when it is erect, and 
all ]>arts of the frame are most adequately fitted for per- 
forming their respective functions when it is ‘‘ well set up.” 

A good set up ” is of itself a matter of no slight im- 
portance. It regards the body as the precious casket in 
which all the powers of personal life and worth are contained. 
The equilibrium of all the portions of the body permits the 
greatest freedom of movement, the intensest concentration 
of force, and the utmost power of endurance, provided care 
is taken to relieve the muscles from exhausting fatigue by 
judicious variation in or exchange of the motions by which 
the perpendicular is preserved. Standing is really a series 
of complex muscular actions. While the body is in an 
apparent state of repose, it is really the stretch,” being so 
sustained by the contraction of certain muscles that its up- 
right poise may be preserved. In the annexed figure the 
body is shown in the erect posture. At a the feet rest 
firmly on the ground. To prevent the leg, a to o, from fall- 
ing forward, the muscles of the calf b, which reach from the 
shinbone to the heel a, contract firmly so as to keep it 
straight up above the foot. Kext, the 
thigh, 0 to D, if not upheld would bend 
backw’ard, but that the powerful muscle 
at D contracts and straightens it. This 
muscle presses the knee-pan upon the 
thigh-bone and the tibia so as to close 
the front of the 'knee-joint at o. The 
body itself would fall forward but 
that the large muscles at e, which are 
fastened behind at the haunches, keep 
it in position, balanced on the thigh- 
bones. The spine segments are also 
sustained one upon another by the 
muscles of the loins at f, and those of 
the neck at a support the head. It is 
thus that, by a continued exercise of 
preventive contractions of these mutu- 
ally-opposing sets of muscles, the erect 
attitude is maintained. The constancy 
of the strain explains why we become 
so soon tired when standing still The 
dagger heads in the diagram indicate 
the direction in which the parts of the 
body have a tendency to fall If left to 
themselves, and the letters A to g show | 
the muscles in which the compensative I 
counteractions reside, The standing 
posture is an instance of the exercise 
of balancing under the intiuence of vital 
activity — the muscles by their action equalize the weight of 
the bones and steady them. 

In standing, the entire weight of the body is borne by two 
feet placed firmly on the ground. The erect posture is best 
secured when the whole frame is brought as nearly as possible 
to the line of gravity, which passes vertically through the 
head, spine, pelvis, and lower limbs. The weight of the head 
and trunk is laid equally upon and transmitted by the two 
thigh-bones from the haunch-bone of the pelvis at the hip- 
joint to the knee, whence it is transferred to the two bones 
of the leg proper, the larger of which bears the greater part 
of the weight, while the smaller gives attachments to muscles 
and impax’ts strength to the anlde-joint. At this joint, the 
astragalus or key-bone of the instep of each foot receives its 
share of the weight, transmits it to the hinder pillar of the 
plantar arch, the heel, and diffuses it through the front pillar 


of the arch to the ball of the toes. In this way upbearing 
strength, as well as elasticity and springiness to prevent jar 
or shock, is secured and steadiness given to the foothold. In 
our chapters on Physiology (I. pp. 45-49) the bony structure 
of the frame, and (IV. pp, 226, 227) the muscular system en- 
gaged in upholding the body, have been carefully detailed and 
illustrated in the accompanying plates. On referring to these, 
it will be readily seen that shapeliness, grace of figure, and 
sustaining power of jpose are promoted by six curves arranged 
alternately in front of and behind the line of gravity, at (1 ) 
the neck, (2) the back, (3) the loins, in the line of the spine 
and (4) in the pelvis, (5) at the hip-joint, and (6) at the knee. 
Exercise in maintaining stability in the erect posture and in 
accommodating the muscles of these different curves to pre- 
serving the equilibrium of the body in motion, under pressure, 
and in strain, is now usually given in gymnastic drill and ele- 
mentary lessons in dancing and deportment. In default oi 
these, the self-instructor may take practice in the following 
way — place the body against a door or wall, as it would 
be applied to a standard for the measurement of height, 
sensibly touching, but not leaning on it, having the head 
steadily poised, face forward, shoulders square, chest well ex- 
panded so as slightly to curve the back, the pelvis evenly 
balanced on both limbs, the legs so close that the heels touch, 
and with the toes turned out so as to form a V shape. The 
arms should hang straight down, the elbows close to the 
body, the hands with the palms open towards the front, the 
thumb flat on the forefinger, and the little finger touching 
the leg lightly. Retain this position till the muscular balance 
becomes sensibly felt ; then, advancing one pace, retaining 
or regaining the same attitude, steady the figure as long as 
possible, without irksome inconvenience, and thereafter, by 
stepping backwards, resume the position taken at first, using 
special care that no sensible muscular readjustment requires 
to be made in doing so. Repeat this process until the position 
called attention can be taken easily and maintained steadily. 
Having acquired this power, the body may be pivoted, as it 
were, lightly on the heels, at a point in the centre of a circle, 
which should be divided into four quadrants (p. 95) ; and 
standing on that point, the person, in the posture of attention, 
may be carried round into quadrant after quadrant so that 
in four equal pivot movements the return can be made to the 
position first taken ; again, the feet may be moved successively 
to each point of the compass, touching with the great toe the 
edge of the circle at the end of each semi-diameter, and being 
replaced as before at each return of the foot, regaining both 
equipoise and erectness, until measured accuracy of foot 
movement and stability are attained. In order to ensure 
steadiness, in regaining equilibrium the feet, one after the 
other, may be opened to the extent of a semi-diameter and 
closed again, and then simultaneously, to ensure dexterity of 
keeping balance. The knees may be bent, carrying the body 
forward steadily as far as possible without losing equilibrium 
and brought back to erectness, then the body should be lowered 
gradually backwards, bending the knees until the position of 
squatting can be assumed easily, and the upright can be re- 
sumed steadily. Exercise in balancing the body may be 
taken by movements, simultaneous or alternate, of tlie arms 
and legs, standing on one leg, leaning forward, backwards, 
and sideways, as far as possible without losing gravity. 

And all varieties of movements may be made with the 
upper extremities, first without and afterwards with dumb- 
bells, weights, &c., and the other movements of the bod}^ 
stooping with one knee, then with both, in infinite variety. 
Thus suppleness, dexterity, and ease of deportment may be 
enhanced privately and at home, without other instruction 
than one’s own ingenuity in experimenting with his various 
members as to the motions they can accomplish in an erect 
and standing position. 

In the annexed illustration we show a figure (fig. 2) in a posi- 
tion which does not seem very gainiy, yet the exercises of which 
it represents the completion of the series are of great value 
to those who are engaged in any occupation necessitating any 
constrained attitude. The body is first to be pivoted on one 
foot, A, the other being raised by slow degrees to b, the 
balance being regulated by the corresponding movements 
of' the arms towards o and d ; second, the same movements 


Fig.i. 
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are to be repeated, using the other foot b, and reversing the 
action of the arms o and d. Bepeat the same motions^ quickly 
to and from the fixed points 1, 2, and 3. Next pivot the 
body on the ball of the toes and repeat the motions slowly, 
and gradually increase them in rapidity. Gro on thus until you 
pifomtte, whirling round with the^ upraised foot at any 
elevation, and with the arms steady or in motion as you may 
desire. The exercise, when practised regularly for a time, 
until facility is gained, may he used with varying degrees of 
speed and force. By it all the extremities are trained, and 
the whole trunk is benefited by the quickening of the action 
of the lungs, heart, and abdominal muscles. The more con- 



strained limbs are to be most frequently exercised, and if the 
chest is weak, a vigorous exertion of the arms in taking the 
positions will tend to strengthen and expand it. 

As an effective exercise in gaining and retaining the 
balance, practise (1) standing erect on both feet close together 
in V form, with the hands by the sides, (2) raising the arms 
alternately and simultaneously with considerable force, (3) 
throwing the arms backwards and forwards till the circle can 
nearly be completed by each without stirring the feet, and (4) 
? by gradually moving the feet apart from each, one forwards 
and the other backwards, as in the illustration (fig. 4), increas- 
ing the length of stride without deflecting from the straight 
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line, and then widening the stride sideways, still keeping the 
centre of gravity. 

Chest strengthening may he secured by (1) laying oneself 
fiat on the floor face downwards, (2) placing the hands under 
the chin, (3) raising the body on the arms till they are at full 
stretch as shown in fig, 3, and (4) by a forcible rebound 
from the hands bringing the body up to its feet in the erect 
posture. 

The following simple exercises may be employed for improv- 
ing the power of standing steadily and increasing the capa- 
city of the chest: — (1) Stand with heels closed, toes properly 
turned apart, and having the body thoroughly erect; bring 
the hands, the palms being open, forward to the chest, so that 
the points of the middle fingers touch; then, ten times in 
succession, throw out the arms {a) straight from the shoulders 
vigorously, replacing the hands thereafter on the chest as 
before ; if) throw the arms downwards full length, touching 
the thigh alternately with open palm and clenched fist, 
and replacing the hands on the chest ; (c) throw the arms 
upwards from the chest, closing the fists as they reach the 
perpendicular, and resume the position of the open hands on 
the chest ; {d) repeat the three movements, successively closing 
each semicircular movement by bringing back the hands to 
the chest. (2) Stand similarly, then cross the arms over the 
chest, catching the elbows in the open palm; next throw the 
arms out to their utmost, palms open to front, turn the 
palms backward, and, carrying the hands behind, touch the 
elbows with the forefinger, and resume the former position. 

These, though more difficult, are highly beneficial. Place 
the opened hands on the haunches, and standing quite erect 
with the knees perfectly straight, raise the body slowly and 
steadily on the toes as high as possible; keep the body thus 
balanced as long as possible, and then let the feet deliberately 
descend on the heels. Next, poise the body on the toes of 
one foot for some time, and then repeat the process on the 
other foot. Be careful to keep as upright as possible. 
Place the toes on any straight line, and having the hands 
on the haunches, kneel down slowly until both knees rest 
simultaneously on the ground. Eise up without removing the 
hands from the haunches or the toes from the original 
straight line. 

Leapiri^^ as an act^ is accomplished by the bending and 
re-extension of the lower limbs and of the trunk. The first 
process is to c?<ipre88 the trunk upon the thighs, declining the 


buttocks hindwards towards the heels, and having the knees 
bent prominently in front, the heels being by the same move- 
ment raised from the standing ground, and bringing the 
entire weight of the body into poise upon the forepart of the 
foot. Simultaneously with this action the lower limbs are 
compacted to the utmost of their power of tension, and are 
thus held compressed and ready for a spring. The second 
process is to let this compressed set of muscles extend sud- 
denly, so that in one single act, the extensor muscles, which 
form the greater portion of the lower trunk and the thigh, 
straighten out every joint to the full, at the same time that 
the foot springs from the ground, and in this way the whole 
body is projected into the air. 

Tins upward standing leap ought to be diligently practised 
till the power of making the trunk and the lower limbs act 
harmoniously and simultaneously, and of recovering and pre- 
serving the equilibrium of the body is fully attained. The 
same position and action of the bodily frame are taken in 
the other special modes of leaping — forward, backward, side- 
ways, and at different angles; but the direction of the resilient 
force is changed at the discretion of the will — making use at 
the same time of the arms as regulating pendulums to assist 
in effecting the course of one’s change of direction. In leap- 
ing height^ begin with a moderate force, increase it gradually, 
until the entire muscular force is under control. In leaping 
the elastic spring of the muscles should be free, the 
body well balanced, and the descent should be made softly 
on the balls of the toes, to prevent jolt or shock. In leaping 
widths care should be taken, in early practice, to progress 
gradually upon soft grass or ground strewn if necessary with 
some soft material, as sawdust, in case of falls. Every de- 
scent should he made feet foremost with heels raised, the 
whole body yielding successively to the resistance of the 
ground — the limbs pliant, knees bent, the trunk carried 
forward, and having the hips pressing towards the rear, so 
as to diffuse the shock in lessening power as the body regains 
its equilibrium. 

In learning to leap height and distance combined the 
objects over which the leap is to be made ought not to be 
firmly fixed, but should yield readily to a slight touch if the 
leaper fail to go clean over. Two standards, one having feet 
and inches distinctly marked on it, the other having holes 
at inch distances for receiving small pegs, best answer for 
gauges. A light bar resting loosely on pegs on the side of 
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the upright farthest from the leaper is perhaps safest and 
best See fig. 5. , 

To leap 07h to an object, which ought to be solidly based 
that it may bear, may be done (1) standing, (2) running. 
In the first (a) throw the arms to their full extent up over 
the head, (h) close the hands, (c) bring them down again to 
full stretch by the side, bend the knees till they over-jut 
the toes, (e) raise the heels, and (/) poise the weight and 
downward pressure of the body on the forepart of the feet. 



Eepeat these movements three times so as to accumulate vibrant 
force, then leap from the feet so as to rise above the object 
in height, and alight upon it with the front part of the feet, 
having the knees well bent forward, and bringing the trunk 
low down towards the heels, with the arms close to the sides 
at full extension as balancing and steadying weight-powers. 
Having gained mastery over these movements, the leap, by 
giving greater propulsive force to the feet, will take the 
leaper over the object, but he must he careful to descend 
yieldingly on the balls of the toes. In the second, instead of 
seeking propulsive force by the three flexures of the frame, 
the leaper may attain an accumulated velocity which shall 
aid and further the impulse of the leap by a previous run, 
at the close, of which he knits and compacts his frame for 
the forth-going spring, managing the bodily movements for 
and in alighting or overleaping as previously directed. In 
leai>ing sideways or to any angle, we require to measure 
keenly height or distance by the eye, and taking care to plant 
the feet properly, to spring smartly, and to use the arms 
with an inclination towards the direction in which the leap 
is made. In leaping length alone from a hail or mark, throw 
the arms forward and upward till they are in nearly perpen- 
dicular line with the shoulder, with the hands closed; next 
bring them down and throw them as far back as possible at 
their full stretch, bowing the trunk and the lower limbs mean- 
while as for a spring. Repeat this preliminary process thrice, 
and instantly, with all the power and elasticity so developed, 
throw the trunk forward and spring off, not rising too high, 
and when descending bring the soles of both feet yieldingly 
to the ground, retaining the heel in its place till the distance 
is measured, or marked for measurement. In a backward 
leap place the heels at the edge of the starting mark, repeat 
the extension movements, only that when at last throwing 
the hands with all your might rearwards, open and palm 
upwards, you spring from the feet, and, while descending, 
bring the hands down to the sides, with their palms downward 
somewhat to the front. 

Hop, step, and leap is a complex effort of agility. It in- 
cludes three different processes of muscular exertion performed 
in unbroken series — (1) a ho;p, in which the athlete, poising 
himseK on one foot, so leaps as to raise and carry forward 
the whole weight of the body and to alight on the same foot; 
(2) a step, in the course of which, from the foot on which he 


alights, he moves forward and alights on the other foot; and 
(3) a in which, rising from the foot just put down, he 
carries forward his body and alights on both feet. This 
exercise requires special care in managing the balance of 
the body, so that the lean of the weight on one side may 
counterpoise the weight of the inactive limb on the other. 
The centre of gravity needs to be so adjusted that a steady 
alightment may be made, and the step may be instantly 
taken readily and easily with the forward going foot pre- 
pared to receive and bear the transferred weight, yet, during the 
progress of the leap, so to rearrange the burden that a steady 
alightment on both feet may be finally accomplished. Many 
slight and often whimsical modifications of the normal form 
of this exercise are made in competitions, most of them 
having for their object to increase the difficulty of readjust- 
ing the muscular force in the course of the threefold change 
in the balance of limb and frame. Ho general guidance can 
be given by empirical rule for accomplishing this feat^ — 
personal ske, weight and build, possible and manageable 
muscular force, fineness of nerve-power, and dexterity in 
concentrating it must all be taken into account. Practice 
alone makes perfect in making each person sure of the means 
and power he possesses of maintaining, or in case of distur- 
bance, regaining the equilibrium of the body and the forces 
of movement. The results of the immense bodily strength 
and cultured adaptability conjointly required in this exercise 
on record vary from 44 feet to 48 feet 8 inches. 

High leaping is generally prefaced by a run. Some take 
this in a straight line towards the bar, many at right angles 
to it, and others at various other angles. In styles, too, they 
differ; some take a right foot rise, others a left one. Some 
cross the bar with knees bent and heels and hips nearly on 
the same level, others as if sitting with their legs stretched 
out at full length; many bend up the knees towards the 
chest and go over with both feet, while others appear as if 
sitting hams and heels together, and we have heard of one 
who dashed head foremost over the bar like a diver taking 
a header. Experts differ in opinion of these styles. They 
probably suit best those who employ them. But connoisseurs 
regard as the most graceful and effective tliat form of high 
leap in which the athlete, as the body rises, draws the right 
leg up first, brings on the left so quickly after it that the 
body gets a “ secondary impulse ” just as the feet are going 



over, then by bending down the left side, turns hip and 
thigh clear over the bar, and descends d plomh. See fig, 6. 
The records tell us that in this way some athletes have 
succeeded in ^‘passing the bar'^ nearly three inches higher 
than their own stature. A leap one’s own height is a good 
average, even for professional athletes, when the ground is level 
and the crossbar perfectly horizontal, and the take-off is made 
from short grassed turf and dry soil. If the soil is rich and 
moist, and either over or under grassed, the take-off is deadened. 

Pole vaulting is an excellent exercise for the strengthening 
of the muscles of the arms, chest, shoulders, and upper spine. 
It looks arduous and dangerous, but it is really neither — in 
fact it is not so severe in strain as long-leaping is. Of course, 
the muscles must be strong in fibre and pliable in mass, and 
the vaulter should be sure of his mastery over them. It is a 
most important matter to secure a good pole capable of bearing 
the strain to be put upon it, which will vary with the weight, 
agility, and dexterity of the user. Well straight-grown, knot- 
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less, and not cross-grained pine, is the best for the purpose. 
It ought to be light, easily used, tapered off at each end, but 
having the lower one sharper than the upper, that it may not 
slip should the ground be hard or dry. Its thickest part 
ought to be somewhere between 3 and 6 feet from the ground. 
The pole is generally grasped with the fingers of both hands, 
the upper hand being a little higher or lower (as suits the 
vaulter best) than the height he is to clear, and the lower 
one, 2 or 3 feet beneath that. Some grasp the pole with the 



fingers of both hands turned upwards, but others turn the 
fingers of the lower hand downwards. Having caught the 
pole thus, the vaulter takes a run, increasing in its speed till 
he has reached between 3 or 4 inches and a foot or more, from 
an imaginary line drawn between the uprights. There he 
plants his pole. The impetus of his run enables him to 
throw his body upwards, so that when nearing the crossbar 
he can project his body over it, and throw the pole backward 
to fall clear of the bar, himself alighting upon the farther 
side. 

It is usual in amateur athletic contests, in leaping, jump- 
ing, vaulting, hop, step, and leap, &c., to allow of three 
“tries.” If any competitor overpasses a given height or 
distance, any other competitor who does not equal that in 
these three tries is “out of the contest.” In many trials of 
feats of strength and agility a run of 7 to 9 feet is allowed, 
but in jumping there is no fixed limit for the preliminary 
run. It ought not, however, to be taken too long, lest it 
exhaust the lungs or limbs too much before the final effort. 


CHAPTER II. 

WALKING — RUNNING, ETO. 

Walking is a compound act. It starts from the stand- 
ing posture, and consists in definite alternating move- 
ments of the lower limbs. It is physiologically defined 
as a series of partial forward falls, cheeked just in time to 
prevent a complete downfall by the forthputting of one or 
other of the lower limbs to readjust the equilibrium of the 
body. While one foot is retained on the ground the other is 
extended, carried forward, and placed at a short distance 
to the front. Thereupon the sustaining foot proceeds to lift 
itself, places the weight of the body on the steadied leg, and 
swings itself forward as the former had done. When one 
leg is raised the supporting surface of the body’s weight is, 
of course, diminished one-half, for the sole of one foot only, 
now forms its sustaining prop. The upper part of the trunk 
requires to he slightly inclined towards that side on which 
the weight is laid, and this interchange must be so deftly 
made that the common line of gravity shall fall with absol- 
ute accuracy on the limited surface of support which 


single foot for the time being, however brief, affords, other- 
wise swaying will occur and liability to fatigue will be the 
consequence of any error in the counterpoise of force. Any 
avoidable degree of shifting in the centre of gravity increases 
the difficulty of maintaining the weight of the body on a 
variable surface of support. The accurate adjustment of the 
flexions of the muscles, the minimizing of the shift of gravity 
in taking a step, and the smallness of the arc of the swing 
of the foot in progressive movement, are all points requiring 
the utmost care in walking with a light, easy, and graceful 
footstep. ^ , 

A face in walking is the distance passed over at a stride 
by the foot from the point at which the heel is raised to that 
at which it is set down. In “slow” marching time its 
length is averaged as 30 inches; in “double time ” 36 incims 
is counted the average. In “stepping short ” 21 inches are 
taken, in “ stepping out ” 33 inches. It is well to know, as 
regulative aids in timing practice, that in slow time 75 paces 
per minute, in quick time 116, and in double time 165 are 
professionally taken. 

As a preparatory exercise prior to taking the pace, it will 
be found useful to stand easily on one leg and fling, or rather 
swing, the other leg backward and forward, (1) keeping the 
sole of the foot close to, but never so close as to touch, the 
ground, (2) raising the foot gradually higher, though still 
swinging it freely from the hip-joint, and from the knee 
alternately, and (3) placing the tip of the great toe before, 
behind, and to the side — at 12, 21, 24, and 30 inches in suc- 
cession. Repeat these exercises standing on the other leg. 

What is technically called “ the balance step ” is deserving 
of careful and frequent practice. It is the most essential 
stage in the preparation for skilled and scientific walking. It 
is best first practised on a stationary point, from which the foot 
may be moved forward or backward, and to which it should 
always return. Its object is to attain the free movement of 
the legs, while maintaining the steadiness of the body and 
retaining the shoulders square to the front and w^ell forward. 
Proceed thus: (1) raise the left foot from the ground by a 
slight yet jerkless bend of the knee; (2) pass the foot forward 
gently towards the front, gradually straightening the knee — 
retaining the foot at the same angle as that with which it 
started; (3) keeping the sole of the moving foot parallel to 
yet clear of the ground, bring the heel just on a line (which 
you may imagine to be dmwn straight across and at right 
angles) with the point of the great toe; (4) cany back the 
foot gently, clear of but parallel to the ground, till, the left 
knee being slightly bent, the toe comes into line with the 
heel Repeat these front and rear movements of the left 
foot, with shoulders square and body steady, as long as pos- 
sible, counting up to 4 10, 16, 24, and so on. Use tlie right 
foot in the same manner, and continue the practice time after 
time, till ease, steadiness, and evenly movement have become 
habitual and almost unconscious. Repeat the same move- 
ments on a distance marked 30, or any other convenient 
number of inches, from where the heel of the one foot is 
stationed to that which the heel of the moved foot is to reach. 

These exercises constitute an excellent preparation for 
walking, to which it may next or afterwards be applied by 
stepping forward with the left foot 30 inches, then the right 
— observing carefully that the heel of each foot should be 
placed on each side of an imaginary straight line, forming 
the line of route on which progress is to be made, [In the 
early exercises the pace-length and the route-line may be 
marked in any convenient way.] 

A valued contributor, who has from his boyhood used, 
and loved to use, his legs, says — “One may be a good, 
without being a great, walker. I have never done what 
might be called a long da,y’s walk. Seldom have I exceeded 
30 miles, but I have often covered 25, and felt as fresh on 
ending as at starting. As it is upon the feet that, in walk- 
ing, the stress of exertion falls, they first require consideration. 
The legs and other portions of the body do indeed bear a share, 
but really, in comparison, only a minor share. Therefore we 
have to make and keep the feet as comfortable as possible. 
This can be best done by wearing well-formed shoes, with good 
thick yet flexible soles. The upper leather may be strong, but 
it should be soft and flexible. If it is hard it will be sure to 
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blister the feet, and then farewell comfort and pleasure too. As 
it is the latter that I walk for, so soon as the feet begin to 
blister the sooner one gets home the better. Some prefer to 
walk in boots, and I daresay there is little to choose between 
them, only shoes are lighter and heat the feet less. Which- 
ever are worn they should fit properly. They must not be so 
tight as seriously to compress the foot, and yet ought not to 
slip up and down, for then the skin will in a short time 
fray. Then comfort is gone and fatigue sets in. It is almost 
superfluous to say that we should never attempt to take a 
lon| walk in new foot-gear. David refused to go up against 
Ooliath in the armour Saul offered him because he had ‘ not 
proved it/ and I would advise everyone to decline to go a 
walk in slices winch he has mt proved. Some pedestrians, 
I know, think that even vstrong-soled shoes or boots should 
have their soles well-studded with sprigs or nails; but to 
this, if walking on ordinary country roads, I attach no im- 
portance, On beaten tracks being left, and especially in hill- 
climbing, sprigs are, no doubt, of great advantage. On the 
whole it is better to have them— they are never in the way, 
they do not retard speed, and certainly they prevent the foot 
from slipping when one takes to the MIL 

“ I do not hesitate to advise that, in walking, good thick 
stockings should always be worn. It is a mistake to walk in 
flimsy ones— they do not absorb the perspiration, and they har- 
den on the feet, which at once blister. Before setting out for a 
longish walk, select a good thick pair of stockings, that have 
not been darned, as however well it may be done a darn is 
apt to fret the foot. Stockings are unlike boots or shoes, 
one does not require to prove 

I have little to say about the rate of comfortable walking, 
so much depends on physique, on condition, on time of life, 
occupation, habit of body, season of the year. Healthy per- 
sons of light and compact frame seem to benefit from a good 
deal of brisk exercise. Even the weak, however, can, by care 
and regularity, improve their strength, while the heavy, by 
a judicious course of self-management, may astonishingly 
lighten their weight and brighten their days, if they pursue 
it prudently. Indeed, in walking, as in so much else, it is 
wise to go on by degrees, and increase in speed as experience 
counsels. It is unwise to set out too fast. A good round 
even pace will enable one to cover more ground in eight hours, 
than if, by setting out too fast, he early overtasks himself. 
When I was younger and lighter— I am now somewhat over 
fifty and can scale close on 16 stones — I could easily maintain 
my 4|- miles an hour, and could keep up that rate for several 
hours without feeling the slightest fatigue. On the very day 
of tliis my writing, I walked 16 miles, at miles an hour, 
and covered that distance without any sense of weariness. 
I reckon that, with an eight hours’ walk before one, a 
good pace is from to 4 miles an hour. As beginning 
in overhaste overquickens the circulation and tends to tire 
the muscles too early, so hurrying up at the end is apt to 
expose the body to chill and stiffness. The wise walker 
takes care to give the blood time to resume its ordinary 
current rate, and to take steps to prevent it from being arrested 
by cold in the small vessels, and thus inducing stiffness of 
joint and muscle. On this account I recommend that after 
a walk a bath be taken, or that, at least, the feet should be 
bathed. It soothes and comforts at the time, and it acts as 
a preventative of chill or any other ill effect from over-heat 
or over-exertion.” 

No mode of travelling gives so much enjoyment at so small 
a cost, or with so little mixture of alloy. As an exercise it 
has many advantages; it is within almost everybody’s power; 
it can be taken with little trouble; it is available when other 
means are not at hand; it is an effective and a very inde- 
pendent mode of locomotion. Walking for a walk's sake is 
beneficial as an exercise; but it is made doubly so when the 
scenery through which we ‘^jog on our footpath way” is attrac- 
tive and presents something to engage thought and gratify 
the mind. It is made animated and delightful by congenial 
companionship, or when the road is but an invigorating 
stretch between friend and friend. The best tests of the 
advantages of walking are the keenness of appetite it pro- 
vokes, the restful sleep it pronmtes, and the brisk alacrity 
of mind it induces. Carry a well-informed mind with you in 


every rural tramp; observe the scenery through which you 
pass, note the suggestions which arise under the influence of 
sunshine or shower, plant-crowded valley or wood-crowned 
height, trickling streamlet or hedge-hordered pathway; en- 
joy the influence of spring blossoms, summer flowers, autumnal 
orchards and harvest-laden fields, or winter’s freaks in snow- 
flakes, delicate traceries in frost or glittering expanses. Have 
in your hand, if so inclined, a well-balanced stick, but do not 
let it interfere with supple joint or springy foot. Walk with 
the unhelped freedom of trained muscle and unstrained sinew 
with a well-timed pace, which gradually succeeds in covering, 
at the anticipated time, the intended space— never over- 
exhausting lung or limb, and never permitting laggardness to 
overcome energy. 

Though walking supplies a pleasant and beneficial exercise, 
competitions in walking are rather ungainly and exhausting. 
One has to set himself to accomplish “ heel and toe ” progress. 
The one heel must touch the ground before the other is raised 
and the impulse of the toe is taken. Thus one foot or 
other must always be on the ground.” The knee requires to 
be straight when the foot is lowered or lifted, and conscious- 
ness of the stretch on muscle and the extent of stride inten- 
sifies the feeling of fatigue, and the muscles crave relief. 
Some walkers have the knack, just when the limb is raised 
on the ball of the foot and the trunk is poised on the top of 
the thigh-bone, of dexterously rolling off the superincumbent 
weight as the raised foot swings, and by a twist of the hip 
securing a light and lengthy step, to the great ease of the 
muscles, which are required at once to flex and bear in the 
act of taking step. This gives some advantage as a change, 
but has its own disadvantages when habitually used. 

Both in walking and running two points need more attention 
than they usually get — (1) freedom and length of stretch taken 
at a pace, and (2) speed and agility of muscular movement. 
The length of stride, of course, depends in large measure on 
original length of limb. This, if inherited and wisely used, 
is a very great advantage, and yet we find many men in 
possession of lengthy lower limbs who do not make full use 
of their natural gift, and by disregard shorten their steps, 
sometimes even to mincingness. Extent of pace is of vast 
importance, and strenuous endeavours should be made to 
secure its freeness and extension. This may, in some measure, 
be improved by exercising the joints and muscles by which 
the lower extremities are attached to the trunk. As regards 
rapidity of step a great deal can be accomplished by training 
and practice. Swiftness of contractility in the muscles and 
suppleness of motion in the joints can be acquired by dili- 
gence and effort. The gain of an inch in length of stride 
would save a considerable number of steps in a mile’s walking. 

Walking on Stilts , — This is a recreative exercise with 
much to commend it, especially as affording development to 
the upper limbs, practice in steadiness of poise, and general 
gentle muscular culture down the whole frame equally on 
each side. The stilts are two poles, stout, light, and of a 
serviceable height. To each pole there is attached, at such 
a height as is most suitable, a semi-wedge rest for the foot. 
The best method of fastening these is by screw and bolt. 
The holes may then be graduated on the pole, and the height 
may be altered from low to high as required. It is reckoned 
useful to have graduated catch notches in the upper part of 
each pole for convenience of grip. The whole art of stilt- 
walking consists in lifting each alternately with the arm and 
hand, when a step is to be taken, and using care in preserving 
the equilibrium of the whole person on the rests. For this, 
diligent practice is necessary, that ease, confidence, and secu- 
rity may be gained. In rambling expeditions the power of 
walking on stilts is very useful in exploring marshes and 
bogs, wading through muddy places, or crossing shallow sheets 
of water in river courses, or between islets. In botanical 
excursions, ornithological raids in search of eggs, or maldng 
collecting outings for other objects, stilt- walking is a useful 
accomplishment, as a vasculum, a box, or a canvas bag, may 
be so slung oyer the back as not to impede progress and yet 
convey the treasures, whatever they may be, procured in the 
expedition. The exercise is peculiarly valuable, because it 
can be practised alone or in company, and gives safe exhilara- 
tion and change. G-reat amusement may be found in perform- 
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ing many balaiieing feats on and with the poles, and some- 
times walking and even racing competitions in stilt- walking 
may be made a source of enjoyment. 

kmimng , — Euiining is in reality a closely-connected series 
of the movements already described in walking and leaping. 
The body in walking is always supported on one or both legs; 
in running, the feet are in such rapid motion that they are 
never both on the ground at the same time. At regularly 
recurring intervals the feet are not in contact with the earth ! 
at all, and the body moves freely for the time being, in the 
air. The advancing foot is not placed on the ground at the 
same time as the hinder one quits its position. In this it 
differs from walking and approximates to leaping, inasmuch 
as the impulse of the leap is carried into the motion of the 
walk. The instants of leaping are, of course, diminished in 
duration, and are taken advantage of only by one foot at a 
time. By this means, the bound from the one foot assists 
the rebound from the other, and the moments of impact 
of each foot on the ground being lessened as much as possible, 
we have a more rapid passage through space; each leg, as in 
turn it becomes the supporting one, loses as little time as 
possible in the act of impact, and prepares for its swing 
beforehand; the runnePs impulse gathers strength and in- 
creases speed so long as the flexors and extensors can keep 
up their vital elasticity in the contest between motion and 
gravitation. The runner must not let his foot go fiat on the 
ground; that takes up too much time and consumes too 
much force. The more lightly the footfall is made on the 
ball of the toes, the more speedily may the rebound from the 
ground be made. In the rapidity of pace required in run- 
ning, the heart and lungs are 
severely taxed. Hence good 
runners throw their shoulders 
well back, straighten the upper 
part of the body, so as to en- 
large the chest by widening 
the ribs; and thus secure at 
once a larger capacity of lung 
power, a better aeration of 
the blood, and a stronger 
action of the muscles, because 
the supporting basis is broad- 
ened and steadied. The run- 
ner, while trying as nearly 
as possible to skim the surface 
of the ground, must carefully 
attend to the preservation of 
the centre of gravity. The 
risk of losing one^s equilibrium increases with the speed of one’s 
career. Here the arms offer a counterpoise. They hang like 
weights on either side of the trunk, and may be used as 
regulating pendulums. When evenly balanced and held 
symmetrically they do not affect the lateral equilibrium. 
While they swing backwards and forwards in their reverse 
action to the legs — each going backward at the same moment 
as the leg on the same side moves forward — the centre of 
gravity readily adjusts itself. But if one of the upper limbs 
be moved into a different position from that of the other, 
the distribution of the weight is altered and the centre of 
gravity changed in place. This alternately inverse movement 
of the upper and lower limbs— in walking, leaping, or running, 
wherever the force of counterpoise comes into operation — ^is 
a most important aid to speed. Tlie body, indeed, instinc- 
tively adjusts itself to the laws which govern it; hut it is not 
wise in us to neglect learning these laws and conforming in 
our voluntary movements to their requirements. 

It is much more difficult to become a successful runner 
than a good walker. Most men — unless they suffer from 
some physical defect, or their avocations are not of a 
strictly sedentary nature — can manage to do a somewhat 
fair day’s walk; but few can run well, unless they devote 
considerable attention to the task of accustoming themselves 
to concentrating their whole strength, at the required time, 
in the right way for the accomplishment of any special ex- 
ertion of speed and endurance. Men ought always, in ordiur 
ary health and circumstances, to be in fair walking con^ 
dition. Walking must be a regularly recurring part of one’s 


habitual duty; running is, in general, only an occasional 
necessity, and even as an exercise with some ulterior object 
in view, is not one practised every day, although, as a help 
to the habit of taking pains and keeping wind and circula- 
tion under control, the doing of a daily distance of from SO 
to 40 yards at a fair, but notan over-straining speed may 
not be inadvisable. 

To be in or to get into fair running— or perhaps, we should 
say, racing condition— it is necessary to undergo a consider- 
able amount of training, which involves some self-denial; in 
fact, one must live by rule. The aim of training is to gain 
and store up physical strength in accordance with the laws 
of health. This requires care in eating, temperance in drink- 
ing, regularity of habit and exercises, and, above all, constant 
practice in the performance of those feats in which one de- 
sires to excel. Whoever requires much more than these 
simple arid steady-going ways- — traditionary dieting and 
specific medicines or the like — will never attain great benefit 
from, or success in, athletic sports and pastimes. It may 
not, however, be without use to give the reader the benefit 
of knowing to what measures resort is had, for weeks before 
a race “comes ofif,” to bring the body “into subjection.” 
Besides careful dieting and regular appropriate exercise, the 
keeping of good hours must be strictly observed. “An 
hour’s sleep before twelve is worth two hours’ after it ” 
applies particularly to the man in training. He should not 
be out of bed after 10 p.m., nor in it after 7 a.m. Donning 
some loose light suit, good socks and shoes, let him issue 
forth before breakfast for a sharp, spirited turn of two or 
three miles, according to strength, time, and weather. The 
best amateur runners whom we have known have always 
1 attached the greatest importance to early, regular hours — 
more so even than to strict dieting. It is really useless 
to go in for distance running unless proper attention is 
paid to both. General suggestions upon diet in training are 
quite superfluous, especially to those who practise athletics 
as private pastimes. One may refer, however, to the way 
in which the Oxford and Cambridge crews were dieted while 
in training. Ardent spirits were strictly avoided. One 
glass of beer was permitted at their 2 o’clock dinner, and 
one of the crew was indulged with a small glass of port. 
Soups, pastry, and potatoes were entirely prohibited; but 
green vegetables, light puddings, and stewed fruit were 
allowed. For supper, which was light and partaken of 
early, beer or barley water was, in restricted quantity, con- 
ceded. Their solid food consisted of chops, roast beef and 
mutton ; but boiled beef and mutton were forbidden. Tea 
found no favour in their eyes. It is essential that the 
action of the alimentary canal be healthy and regular. 

The practice to be taken must vary with the distance to be 
undertaken. An ordinary sprint distance is 100 and does 
not exceed 440 yards. Eaces of one-fourth, one-half, or a 
whole mile are common enough — sometimes 2 or 3 miles are 
i put in the programme, and in noted contests even 10 miles 
! are fixed upon. Hurdle-races and steeple-chases come in as 
j varieties, but mainly in professional sporting exhibitions. 
For a sprint, as defined, the preliminary exercise to be taken 
is steady walking for somewhat less than two hours, at an 
average rate of 3 to 4 miles an hour; running quickly, but not 
hurriedly, in some part of the course, about 200 yards going 
and returning; but as 'vmlking tends to stiffen ankles and 
knees, this practice should be given up ten days or a fortnight 
before the date of the event. As muscular softness gives 
place to firmness, one may decrease the length and increase 
the speed of his daily run, till he is able to spin off his sprint 
with tip-top nimhleness. “ Hurry slowly ” at first, but keep 
pressing onward in speed as muscle strengthens and breath- 
movement lengthens, till winning power is gained; and keep 
a good record of where, in the distance named, you need caution 
and endeavour. In longer runs, stamina is as important as 
pace, and therefore the runner should keep himself in good 
trim, and only once in each preparatory week expend from 
two-thirds to three-fourths of his real power, and husband 
his strength during a few days before that of the actual con- 
test. It may he interesting to note that mile has been 
run in 6 mins. 43| secs.; 2| in 12, 63 ; 3 in X4, 19|; Sj in 
1%^; d in 19, 26^ ; 6 in 30, 40 ; and 10 in 61, 6 |. " . 
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Any race — especially a long one — must be run with judg- 
ment, so as to regulate power and pace wisely from the 
start to the finish. The runner must calculate his strength, 
endurance, and power of speed, and know how to use them 
most economically and to the best advantage, as compared 
with his competitors. There are few finer sights than to see 
a scratch man win a long race, in which he has given twenty 
or thirty competitors a good start. It is interesting to watch 
him closing in on his rivals. He seems, at first, to have started 
at a slower rate than they, and probably so he has. But 
look at the manner in which he holds himself, and the long, 
steady, unvarying stride with which he covers the ground 1 
Tills begins to tell before the race is half over; and, before 
three-quarters of the distance has been traversed only two 
or three are ahead of him. These, too, he sees are held in 
hand; and when the final lap comes, one notices the distance 
rapidly tliininishing. It is, however, when the last 100 yards 
are entered upon, that the champion rushes to the front and 
breasts the tape a couple of yards or so in advance of the 
second in the run. Kot much that, you will say, in a long 
race; but two yards “ count a win ” as well as a hundred. 

One great point to be observed in any competitive race is 
the manner of passing your fellow-runners. If you start 
scratch, or near it, with several men ahead of you, it is often 
a matter of considerable difficulty to get past the men who 
precede you without having to go three or four yards right 
or left of them. These few yards, if the operation has to be 
repeated sevei-ai times in the course of a race, tell. You must 
carefully watch your opportunity and be ready to avail your- 
self at once of a favourable opening when it offers. One 
runner we knew was very clever at that. We used to watch him 
eagerly, waiting his chance when three or four were close 
ahead of him. On the slightest break in the forerunners he 
quickly filled up the gap, till on another opportunity occur- 
ring, he took again a more forward place. He was scratch 
man for two or three years; and, though he gave big starts, 
he generally managed to breast the tape first; but he always 
asserted that he owed- his success to the manner in which he 
»an the race; and we have no doubt he was in this greatly 
guided and aided by his cool and steady judgment. A short- 
distance runner should direct his attention, both in exercise 
and in practice, chiefly to starting. The start in a short 
race is everything. One second means ten yards to any noted 
runner; so one must be ‘'^off in less than a twinkling’^ when 
the pistol fires. We have seen athletes— two we chiefly 
remember — whose start was wonderful to see, so instantane- 
ously rapid was it; they seemed as if they had been fired from 
the pistol I 

The proper pose for starting in a foot-race may be thus 
distinctly stated:— (1) Let one foot — by usual preference the 
left — be placed about 9 inches in front of its fellow; (2) this 
(left) foot should toe the line and have the weight of the body 
iialanced on it; (3) the other (i*ight) foot should just touch 
tlie ground with the toe- tip, and be ready to swing off freely 
the instant the word is given; and (4) the trunk of the body 
should be held leaning slightly forward. It is advisable to 
practise this position carefully, and to exercise oneself in 
taking an easy yet instantaneous start, in such a manner 
that the right limb shall take the pace nimbly and the whole 
frame be carried forward lightly by simple propulsion from 
the toes of the alternating feet. 

As to running costume a word may do. As the less he 
carries the swifter will he go, the more nearly his costume 
approaches that with which hfature has furnished him the 
better — the becoming being duly heeded. The shoes ought 
to be of the very lightest description, made to fit the foot like 
a glove. Runners’ shoes are specially made by adepts — 
s]iorting shoemakers. They are generally made with six 
spikes in the sole to prevent slipping; but we have known 
runners who prefer shoes without spikes. Let me, in closing, 
say, that no person should go in for racing competitions unless 
he is distinctly sound in heart and lungs. Athletic contests' 
bear hard on weak organs, and irreparable mischief may be 
done by overstrains quite unwittingly unless the muscular 
system is in good condition, and all the abdominal viscera 
strong, healthy, and free from fat. Even when every care 
has been taken in preparing his body for effoi»ts in racing 


contests, no one should continue running too long. There 
is a great tendency, and often much temptation, among suc- 
cessful or ambitious athletes, amateur and professional, to 
overdo themselves. The exertion it demands is apt to tell 
on the constitution, however strong, and take the elasticity 
out of it. . This should be specially remembered by long dis* 
tance runners. It is a physical impossibility to continue 
running four or five miles every week for any length of time 
without injury, which stales the life out of which pith and 
pleasure have been taken. This caution is quite as necessary 
for the man who practises athletic feats for healthy pastime as 
for him who does so to gain honour and money as a prize-winner. 

Since the introduction of the walking track ” and “ the 
running . path,” and their adoption by the amateur athletic 
clubs at their, championship meetings, much better oppor- 
tunities of attaining excellence in these simple but efiective 
forms of recreative exercise, and greater inducements, liave 
been held out for undertaking training and acquiring knack 
and pith for these pastimes. The general use, too, of athletic 
clothing and club-costumes has led to much improvement in 
the practice of these wholesome pursuits. These facilities 
have favoured competition, created interest, and stimulated 
organized efforts for the acquirement of experience. They 
have, moreover, been taken under systematic supervision, 
and been brought under administrative law. On the pro- 
grammes of matches, competitions for fixed (1) distances or 
(2) times now regularly appear, and the following laws have 
been agreed upon and applied: — (1) “Anyone starting before 
the word has been given may be put back a yard at the dis- 
cretion of the starter,” and (2) “ Wilful running and jostling 
disqualify the offender.” 

An indispensable condition of gaining the full advantage 
of physical exercises and out-door recreation is that we 
should attend to the regular and healthy action of the lungs 
in respiration (see Physiology, chap. IX., p. 706). On this 
depend, practically, the true enjoyment of the buoyant vitality 
and the capacity for duty which enhance existence. On this 
account we recommend each student of athletics to acquire the 
habit of breathing well. This habit may be readily gained and 
easily kept up, and it will be found exceedingly beneficial in 
preserving the general health. Early each morning, on 
rising, while the chest is free from braces or pressure, inhale 
by the open mouth as large a chestful of fresh air as you 
possibly can, so that you may feel that it has reached and 
inflated the whole of the air-cells of the lungs. Then while the 
lungs are thus fully expanded close the mouth and through 
the nostrils breathe forth the air as slowly as you can, gauging 
by watch or clock the time that elapses from the first motion 
towards inspiration to the latest issue of expiration. Repeat 
and continue as long as you can, without inconvenience, 
this alternate and deliberate inhalation and exhalation each 
morning until the exercise becomes easy and pleasant 
whether performed in the house or in the open air, taking 
care, of course, not to overstrain the lung-tissues. After 
facility has been acquired in doing so, reverse the process, 
inhale and fill the chest through the nostrils, while keeping 
the mouth firmly closed, and then when entire inflation has 
been accomplished, breathe out, as slowly as possible, through 
the lips. Having practised this till the result is satisfac- 
tory, accustom yourself to dilate and empty the lungs by 
these processes alternately — (1) inhale by mouth, (2) exhale 
by nostrils, (3) inbale by nostrils, and (4) exhale by mouth. 

I The lungs having been brought by these exercises under the 
power of the will as much as possible, after taking in breath 
to the full extent of the lungs’ capacity, train yourself to 
hold in the breath as long as you can before allowing the 
process of expiration to commence — timing the interval 
elapsing between each completed act of breathing. This 
will enable a better supply of residual air to be retained 
in the lungs as funded capital for use in aeration. Thus 
the lungs will acquire the habit of adjusting inspiration to 
exertion, which will become almost self-regulating, and con- 
fidence in “bolding out” while walking, running, leaping, 
diving, swimming are being engaged in will be safely at- 
tained. Such exercises, too, by securing the more perfect 
aeration and renovation of the blood, will impart health and 
vigour to the heart, brain, and entire system 
c, 
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CHAPTER III 

. TLOATING— SWIMMING—PIVINQ — PLUNQINa. 

-That a floating body displaces a weight of fluid 
equal to its own weight, is the law of flotation. To acquire 
such mastership in floating as to be able to lie upon the sur- 
face quite at will, either drifting as the water sways, or 
taking advantage of its buoyancy to enjoy the soft and easy 
movement it affords, while simply piloting oneself as his taste 
for disport inclines, in the cradlmg rise and fall of the fluid, 
is a training dependent on this scientific principle — ^‘‘that a 
fluid sustains as much of the weight of a body immersed in it, as 
is equal to the weight of the fluid displaced.” Sea- water has a 
specific gravity of 1*03, fresh water being taken as unity; 
the gravity of an average adult is 1*06 or 1*07. Hence 
normally the human body, merely as a dead weight, will sink 
in either sea or river water ; but as the living man, by draw- 
ing air into his lungs, can alter his specific gravity to some 
extent, he has thus, so long as he retains the power of inhaling 
air freely, the power to keep himself on the surface of the 
water easily, especially if he makes use, from time to time, 
of appropriate bodily movements as an additional aid. Re- 
garding this matter, one may state, further, that the specific 
gravity of the whole body is determined by that of its par- 
ticular constituents, as compared with their absolute quantities. 
Hence any disproportion in the amount of its solid structures 
or tissues, as bone or muscle, will heighten the general specific 
gravity of a body, and it will be lowered by deposits of adipose 
matter. Fat possesses a specific gravity of *932, and is the only 
component of the body lighter than water. On this account 
persons of plump and rounded figure exhibit a lower specific 
gravity than those who are thin and spare. They therefore float 
with greater buoyancy. This is the true scientific basis for the 
fact that, if every part of the human body, head, trunk, and limbs, 
is placed fully outstretched, back downwards, on the water, the 
water will support the body, and will leave the nose and 
mouth free for breathing, without any special effort on the 
personas part. When this is realized in experience as a fact, 
floating is easy, and the master-key to swimming has been 
got hold of. Convinced that his immersed body is safe if he 
only remains still, he will add to his security if he learns to 
arch his back, keep up his chest, and hold his head well back 
in the water. If, however, yielding to a natural impulse, the 
person lifts his head, and with it, as he can scarcely help doing, 
his feet, and perhaps also his hands, he alters entirely the 
safe position, loses the ability to breathe, and therefore sinks. 
To avoid this, he should try such expedients as these—lie on 
the grass,* or on the floor, and learn to arch the back with 
the hands prone by the sides ; practising at home, lean the 
head backwards over a chair, and have the conditions of 
flotation fixed in the memory — (1) body stretched fully out, 
(2) spine arched, (3) head thrown back, till even the forehead 
is covered, (4) feet still, (5) arms by sides, palms turned fiat 
downwards. In a bath at home, or in any quiet place where 
shallow calm water is to be had, let these movements be 
carefully made, under the eye and with the aid of a protect- 
ing Mend, who may, in the early trials, lay his right hand 
under the back to keep it arched, but not to support it, and 
hold up the chin with just the tip of the forefinger to keep 
back the head, as shown in fig. 9; and when he has learned 
to attend to all these conditions on merely hearing their 
numbers, he may be allowed to place himself flat on open 
water with head shore wards, and realize for himself that the 
water will sustain his body if he acts faithfully up to what 
he has been taught. Any one carrying out these instructions 
will be quite able to floatinsea-water; but large-boned muscular 

* So Thomas Aitd describes the rustic boy ; — 

“ By day he thinks, by night 
He dreams of swimming. Prone upon the sward, 

Or snuglier lying in the clover field, 

Sucking the honeyed flowers ; even there, the pride 
Of conscious power comes o’er him: — out he strikes 
With bauds and feet, unmindful how the grass 
Or clover leaves, green-stain his corduroys.” 

, ^Frmh Sylvan^ Poetical Works, p. 81. 


people, especially men, who are usually heavier in proportion 
to their size than women, may not be so easily able to float 
in fresh water. If, however, the arms and hands are stretched 
out so that the body is spread over a greater surface of water, 
most people will find that floating can be accomplished easily 
enough. This will be greatly aided if the arms are stretch ed 
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straight out from the shoulders at right angles to the body, hav- 
ing the hands, with the fingers close together, turned downwards 
and flat, keeping the thumb side as it were the centre, and 
by working from the wrist, making a quarter circle with the 
little-finger side in regular oscillation. See fig, 10. 

Svdmming is not only a healthy and pleasant exercise, but 
a useful and beautiful art. It affords amusement during 
summer holidays at the sea-side or in districts where river, 
lake, or loch give opportunity. The effect it has on the 
nervous system is bracing and beneficial; it stimulates and 
strengthens the whole of the muscular tissues, gives full play 
to the lungs, under proper conditions promotes the acquire- 
ment of tone in the heart; while its tendency on the entire 
frame is to endue it with suppleness, symmetry, and grace. 
To any one in fair ordinary health swimming imparts delicious 
sensations of buoyancy, freedom, and power, besides keeping 
up the vitality wonderfully; but such as are weakly, amemic, 
short in wind, or troubled in lungs or heart, and those in 
whom nervous fear usurps the place of common sense, should 
take swimming exercises, if they are undertaken at all, with 
great precaiition—seldom, indeed, unless under medical pre- 
scription. A wise enjoyment of the refreshment of bathing. 
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moderately partaken of, must for a time at least suffice. 
To them swimming baths are much to be commended. 

Swimming is, when thoroughly acquired, one of the most 
fascinating forms of physical exercise, and it is also one of 
the simplest, surest, and most powerful promoters of pure 
health. The robust find in it intensely pleasant recreation, 
and under the guidance of sanitary science the delicate will 
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find it a medicinal agency not lightly to be undervalued, if 
properly regulated and taken advantage of. Its main ele- 1 
rnents are easily learned and practised, whether the exercise | 
is taken in sea or fresh water by floating, swimming, or diving, i 

Swimming is the progressive self-impelled motion of a j 
living body through water. Man is unable to swim without I 
learning to do so as an art. Most other animals swim ; 
by instinct. Owing to his peculiar structure and the narrow | 
margin of difference between his specific gravity and that of j 
water, man requires to apply his intelligence to his ability j 
that he may swim. In reality the main points to be secured 
are — (1) the capacity of keeping the head above water, so 
tliat the breathing apparatus may have free play; and (2) 
that the arms and legs may be so trained that they shall act 
as oars and helm to propel and direct the body in its pro- 
gress through the water, when education and exercise have 
made habit a second nature. As an educative art swimming 
has many claims to our attention ; it quickens alertness of 
Uiind, adaptation of power to purpose, and cultivates courage 
and self-reliance. As an exercise it is an exhilarating and 
glorious excitement and delight. Its hygienic value rightly 
used is undoubted, as it brings cleanliness to the skin, fresh 
air to the lungs, healthy action to the limbs, reinvigoration 
to the heart, and generous stimulation to the entire frame. 
Of its usefulness we hear much — as a means of preserv- 
ing our own life or the life of others when in accidental 
danger of drowning; but as a means of keeping up the ordin- 
ary vitality of the human system its utility is or ought to 
be truly enjoyable. It is, in fact, one of the every-day 
witnesses to the truth of Farrar’s aphorism — “Physical 
work is a pure and noble thing; it is the salt of life, the 
girdle of manliness; it saves the body from effeminate lan- 
guor, and the soul from polluting thought's.” In swimming, 
both pairs of the extremities are employed in effecting pro- 
gress, The best idea of the motions required is to be had 
from watching a frog making its way through the water — 
unless you can get an expert to swim before you, meanwhile 
explaining and exemplifying to you the arm-stroke and the 
propelling movement of the legs and feet. Man’s natural 
inability to swim is due to the construction "of his frame. 
His head, in proportion to his body, is singularly heavy, 
owing to the larger quantity of bones, flesh, and brain com- 
pressed into its bulk, and the absence in it of such sinuses 
or cavities as, like air-bladders, lighten the heads of other 
animals. Persons having a good muscular development and 
somewhat inclined to fatness, are most likely to make good 
swimmers, because they displace a larger amount of fluid in 
relation to their weight. A lean and large-boned individual 
will be able to swim powerfully for a short distance; but as ; 
he will find difficulty in relieving himself by floating, his 
buoyancy is apt to lessen as he weakens with exertion. A 
large heavy head, small hands and feet, weak wrists are all 
more or less unfavourable to ease and speed. 

Many instructors advise the use of artificial aids for keeping 
the learner afloat during the time he is engaged in the earlier 
exercises. These are intended to give him some support in the ; 
water, and some confidence while learning those initiatory , 
strokes which when co-ordinated by pmctice impart power over 
the water. A row of corks fastened round the waist is one of the 
favourite suggestions ; an air-belt tied round the chest just 
below the arms ; a bladder suspended before the breast, hung 
from the neck and tied round the waist, are among the 
most common of these. Some teachers get their pupils to 
wear a waist-belt, in the middle of the back of which a ring 
is inserted to which a string is attached, and that again 
fastened to a stick to be used like a fishing rod for holding 
up the learner’s body in the water and directing his progress ; 
others affix the life-belt string to a sort of crane or trolley by 
which the learner is upheld, and so enabled to devote all his 
attention to the methodic mastery of the several strokes (1) 
singly, (2) successively, and (3) in combinations variously 
arranged. Confidence is a thing of slow growth with such 
appliances, and though, if necessary, we would not condemn 
their use and rather have swimming unlearned, yet we believe 
that a novice once thoroughly brought to feel that he is safe in 
the water, will learn more rapidly and enjoy more thoroughly 
the breasting of the billow. Bucking learners unexpectedly 


and leaving them to struggle, is a rough method of which we do 
not approve. We would encourage the trust of the learner 
by the knowledge gained by him. 

It is always to be borne in mind that so long as the mouth 
and nose are really above the surface, however deep the 
water may be, the body will float. Nothing is more con- 
I ducive to confidence while learning to swim than the know- 
! ledge of this fact, that water will support the human body 
so long as respiration is properly maintained. Salt water 
supports the frame better than fresh, and therefore the sea, 
when smooth and clear, is to be preferred to lake or river for 
beginners, if care is taken regarding the nature of the 
bottom, depth, and swell. To make the learner sure that the 
body naturally rises by floatage, and will maintain the power 
of floating while breathing is properly performed, should be 
one’s first concern. It may be done thus — let a place be 
chosen where the bank slopes gently, has a firm bottom, and 
where the water is clear. Here the learner should wade in till 
breast deep, the water just touching the shoulder blades; 
then, turning his face to the bank, let him throw, as Br. 
Franklin suggested, an egg halfway towards the shore. He 
knows that any forward movement he may make will take 
him into shallower water and nearer the land, so that at 
any time he may gain his feet and rise out of the water. He is 
then to draw a long breath — which makes the chest a self- 
contained air-bladder and float — and, with his eyes open, 
but his mouth shut, proceed to throw himself right into the 
water and try to catch the egg. Against his will he will 
find that the up-bearing power of the water prevents him, 
while keeping his hands under the water, from getting down 
to the egg, unless by using strong muscular force of arm and 
leg to resist being bobbed up again. When one rises after 
immersion he must first breathe out through the nostrils, to 
drive forth any water, before taking in breath by the mouth. 
Should he, by splash or scramble, feel as if he were out of 
his depth, he must keep his hands and arms under the 
water, tread the water, as if dancing through it, till he finds 
his feet, and then, unless his body is well up out of the water, 
he should slowly slide or glide his feet along the bottom, not 
attempting to walk, for if he do, on lifting one foot the 
water will probably take the other from beneath him, with 
a confusing effect. 

The most suitable time for taking bathing or swimming as 
a health exercise or amusement is the early morning before 
breakfast. It is, however, advisable to take a glass of milk 
and a biscuit, or, if taste permit it, a raw egg, into which a 
pinch of pepper and a small teaspoonful of vinegar has been 
stirred, before going into the water. The next best time is 
in the forenoon, not less than an hour after breakfast — but 
not until the sun-rays have somewhat warmed and tempered 
! the water. Those who take but a light breakfast — or are in 
I the invalid list — had better defer their dip till after lunch, 
j but ought not to delay it till the sea is getting cold and the 
' air chill. No one should enter upon active swimming exer- 
' cises when the stomach is full, or too empty, or when the 
' energies are exhausted, or the body is chilled or too hot. 
Bo not enter the water in an over-heat or a state of perspir- 
ation — the reaction is too sudden and is often dangerous. 
It is true that the shock of immersion is one of sudden cold, 
and that the warmth of the sensation excited by a healthy 
reaction is wholesome and beneficial ; but, if the body is 
suddenly chilled and the counteracting restorative reaction 
does not set in, the water should be left. If any one after 
his dip feels languid, inactive, headachy, constricted in the 
chest, shivery or chilled, the exercise either does not agree 
with him, or he has begun too hastily, or continued it too 
long. Unless one is able to swim briskly and disport himself 
actively, he ought not to be in the water more than half an 
hour. On coming out he ought to rub himself dry and ruddy 
with a rough towel. It may be well to know that friction 
applied to the limbs with a rough towel or flesh brush before 
entering the water is a good preservative against cramp, and 
to remember that one should as soon as possible, plunge over 
head in the water, and not wade about on the feet, letting 
the trunk cook 

It is not advisable that any one should go alone into the 
water to leto to swim. He should have with him a com- 
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panion who is expert at swimming, who will he able to show 
and explain the movements to be made. Even then, how- 
ever, it may be found the safer way for the tyro, till confi- 
dence is attained, to have tied round his waist a rope, about 
a third longer than the distance to which he wades, fastened 
at the front, that he may be able to be pulled to land by the 
holder of it, if need be, or to catch at it and pull himself in 
by it should he lose his confidence. It may afterwards, 
while exercising swimming, be a good thing to have one or 
two ropes fastened on land, but floating loosely in the water, 
within reach of those who are drilling or practising. 

Supposing timidity overcome, the mastery of one’s nerves 
and confidence in the sustaining power of water gained, we 
must learn the mechanical law on which swimming depends 
— namely, that every mechanical action is followed by a cor- 
responding reaction in an opposite direction. The progress 
of tlie swimmer is brought about by the resistance of the 
water to the forces exerted in the backward strokes given by 
his arms and legs. Those strokes, which sustain and propel 
the body, are compound— -that is, the actions of the arms and 
legs are to be simultaneous. The learner will only waste 
strength and staying power who splashes in the water with 
alternating strokes of hand and arm, of foot and leg. The 
sweep of the former imparts the up-bearing force which keeps 
the head above water, while the sweep of the latter comes 
only to destroy the advantage that ought to have been gained, 
gives a force that ducks the fore part of the body down, so 









to the close of the semicircular movement when all but 
touching the side; and at the very same instant, the knees 
having been drawn up beneath the body, yet as widely apart 
as possible, as they might be if crouching to make a spring, 
and the foot made hollow by, crooJdng the toes under it, let 
the legs be thrown backwards with a vigorous push, so as to 
drive the heels as widely apart as possible when the movement 
has been completed. In this way the whole wedge of water 
which the legs enclose becomes the surface on vrhich the 
! swimmer can bring the percussive force of the inner and 
under parts of the thigh, as well as the propelling power 
of the well-curved soles of his feet. The larger the area acted 
upon, the greater is the advantage gained. When the legs 
have been pushed out to their full stretch, the feet should 
be brought together (as shown in fig, 12) ; this motion gives 
the forward impulse to the body, and when completed, 
makes less bulk to go through the water. The power of 
propulsion rests mostly with the legs and feet; the hands 
and arms, while also aiding the forward motion, are mainly 
of use in sustaining the body above the surface, and directing 
its course through the water. The strong, though not jerky 
or sudden, stroke of the legs has also the advantage of keeping 
the circulation active, and so lessening liability to cramp, 
which is often the effect of chili. 

Let us now indicate the various elements of each stroke 
taken in breast-swimming in order. Having assumed the 
proper position, and being laid flat out, in the narrowest 
straight line we can form with our body, with our head well 
thrown back, and our hands extended beyond it as far as we 
can conveniently (as at a, fig. 13), let us proceed thus to exer- 
cise the ams; (1) make with each arm a quarter circle until 


that, the mouth gets filled with water, and spluttering, if 
notinng worse, ensues. The fore-stroke and the hinder-spurn 
must be taken at one instant, so that the effects of the former 
uphold the body, while those of 'the latter propel it. The fore- 
sti’okes ought not to be made on the surface of, but rather ap 
inch or so under the water. The hands should be held scoop- 
like in shape, the fingers being close to the thumb, and the palm 
hollow, as one would form it if about to catch water in it from a 
flowing spring (as in fig. 11). With the Imnds so scooped, the 
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